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EXECUTIVE SUMMARY 

 

The Quality Carriers, Inc. (QCI) site (the Site) is comprised of slightly more than 142 acres, 

located along Route 25 in Institute, West Virginia, approximately 4.5 miles west of Charleston 

and about 1,500 feet north of the Kanawha River.  Approximately 10 acres of the Site have been 

developed.  The developed area is roughly an elongated rectangle, oriented east-west along the 

north side of Route 25.  The remainder of the Site is comprised of steep, heavily wooded 

hillsides. 

 

Much of the area along the north side of the Kanawha River is heavily industrialized.  There is 

no groundwater use at the Site and there is no known use of groundwater for potable supply 

purposes in the vicinity of the Site.  The Site and surrounding area is served by the West Virginia 

American Water Company public water supply system. 

 

Since 1963, the Site has been used as a bulk liquid chemical trucking terminal and tanker 

cleaning facility.  In response to allegations of on-site burial of drummed waste from facility 

operations, an investigation and subsequent excavation of drummed waste and associated soil 

was performed in 1995, in accordance with an agreement with the West Virginia Department of 

Environmental Protection (WVDEP).  Subsequent ex-situ treatment of excavated soil was 

performed under the term of a Consent Agreement with the WVDEP and a Post-Closure Care 

Permit under the Resource Conservation and Recovery Act (RCRA) (“Permit”).  As part of the 

remediation work, a stockpile of treated soil was constructed near the eastern end of the 

developed portion of the Site and is still present. 

 

Under the Permit and later modifications, additional site characterization and in-situ remediation 

of groundwater were conducted (August 2003 until October 2005), and a schedule of periodic 

groundwater sampling was established.  The final groundwater monitoring event, demonstrating 

attainment of the cleanup goals at all compliance wells, was conducted in December 2005.  A 

report documenting attainment of the West Virginia Groundwater Protection Standards 

(WVGPS) at all compliance wells was submitted to the WVDEP in January 2006. 
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A Voluntary Remediation Agreement (VRA), pursuant to the West Virginia Voluntary 

Remediation and Redevelopment Act (VRRA), was executed for the Site on February 29, 2012.  

Site characterization activities under the VRA, pursuant to an approved Site Assessment Work 

Plan, were performed during the period from August through December 2012.  Soil samples 

were collected from 22 locations in five areas of the Site where releases to soil are known or 

suspected to have occurred.  A total of 59 soil samples were collected and analyzed for selected 

metals, volatile organic compounds (VOCs), and semi-volatile organic compounds (SVOCs).  

Selected soil samples were also analyzed for pesticide/herbicide compounds, polychlorinated 

biphenyls (PCBs), and dioxin/furan compounds. 

 

Only arsenic was reported in soil samples at concentrations exceeding VRRA risk-based 

De Minimis Values (DMV) or United States Environmental Protection Agency (USEPA) 

Regional Screening Levels (RSL); however, all arsenic concentrations were within the natural 

background range for West Virginia soil, as reported in VRRA guidance.  Certain other metals, 

VOCs, SVOCs, and pesticide/herbicide compounds were reported above leaching-based DMV 

and/or RSL, which conservatively assume that groundwater beneath the Site is used for potable 

supply purposes.  Except for two VOCs in two samples, all results for soil samples from the 

treated soil stockpile were below Land Disposal Restrictions (LDRs) under RCRA. 

 

During the VRA site assessment, groundwater samples were collected on two occasions from 

nine monitoring wells and three temporary sampling points.  Groundwater samples were 

analyzed for selected metals, VOCs, SVOCs, pesticide/herbicide compounds, and PCBs.  Certain 

metals, VOCs, and SVOCs were reported at concentrations above groundwater DMV and RSL 

values, predominantly at wells adjacent to or near the former drum burial area.  Concentrations 

decrease rapidly with distance away from the drum burial area.  In nearly all cases, 

concentrations are similar to or lower than historical values.  Except for the MW-102 monitoring 

well, none of the samples from locations along or near the downgradient boundary of the Site 

exhibited concentrations above DMV or RSL values. 

 

At MW-102, one VOC was reported at concentrations near its DMV/RSL; one 

pesticide/herbicide compound was reported with quality assurance/quality control (QA/QC) 
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qualifiers; and, PCB Aroclor 1260 was reported somewhat above its DMV/RSL.  The analytical 

results for groundwater indicate minimal potential for migration of contaminants in groundwater 

beyond the downgradient boundary of the Site at concentrations exceeding DMV and/or RSL 

values. 

 

The predominant migration pathway for COI in soil is by leaching to groundwater.  

Volatilization of VOCs from soil and migration to ambient air or into a hypothetical future 

building may also occur, if no engineering control or mitigation measure is in place.  Exposure to 

COI in soil could occur by direct contact with soil, incidental ingestion of soil, and/or inhalation 

of VOCs that volatilize from soil.  The most likely receptors are daily site workers or excavation 

workers that could be involved in a future construction or maintenance project.  These possible 

exposure pathways will be further evaluated in the Site-Specific Risk Assessment to be prepared 

under the VRA. 

 

The predominant migration pathway for COI in groundwater is transport of dissolved COI 

according to groundwater flow conditions.  Concentrations of COI in groundwater decrease 

rapidly with distance away from the drum burial area.  Available data indicate the potential for 

contaminant concentrations that are above DMV and/or RSL values to persist far downgradient 

of the drum burial area is minimal.  Also, there is no groundwater use in the area.  Very 

conservative analysis indicates that the potential for impacts to surface water in the Kanawha 

River as a result of groundwater discharge to the river is negligible. 

 

Volatilization of VOCs from groundwater and migration to ambient air or into a hypothetical 

future building may also occur, if no engineering control or mitigation measure is in place.  

Exposure to COI in groundwater could occur by direct contact and/or incidental ingestion of 

groundwater and by inhalation of VOCs by an excavation worker who encounters shallow 

groundwater.  Exposure to VOCs in groundwater could also occur as a result of vapor migration 

and intrusion of VOCs into a hypothetical future building.  These possible exposure pathways 

will be further evaluated in the Site-Specific Risk Assessment to be prepared under the VRA. 
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1.0    INTRODUCTION 

 

Since 1963, the Quality Carriers, Inc. (QCI) site (the Site) that is the subject of this report has 

been used as a bulk liquid chemical trucking terminal and tanker cleaning facility.  In response to 

allegations of on-site burial of drummed waste from facility operations, an investigation and 

subsequent excavation of drummed waste and associated soil was performed in 1995, in 

accordance with an agreement with the West Virginia Department of Environmental Protection 

(WVDEP).  Subsequent ex-situ treatment of excavated soil was performed under the term of a 

Consent Agreement with the WVDEP and a Post-Closure Care Permit under the Resource 

Conservation and Recovery Act (RCRA) (“Permit”). 

 

Under the Permit and later modifications, additional site characterization and in-situ remediation 

of groundwater were conducted (August 2003 until October 2005), and a schedule of periodic 

groundwater sampling was established.  The second permit modification also identified certain 

monitoring wells as compliance wells and specified that remediation and monitoring could be 

terminated when West Virginia Groundwater Protection Standards (WVGPS) for site-related 

parameters were met at each well for six consecutive semiannual monitoring events (three-year 

period).  The final groundwater monitoring event, demonstrating attainment of the WVGPS at all 

compliance wells, was conducted in December 2005.  The report documenting attainment of the 

WVGPS at all compliance wells was submitted to the WVDEP in January 2006. 

 

A Voluntary Remediation Agreement (VRA) pursuant to the Voluntary Remediation and 

Redevelopment Act (VRRA) was executed for the Site on February 29, 2012.  The VRA and 

subsequent Modification No. 1 require preparation and/or execution of the following: 

 

 Site Assessment Work Plan (SAWP) (no later than First Quarter 2012), 

 Site Assessment Report (no later than Fourth Quarter 2012), 

 Human Health and Ecological Risk Assessment (no later than First Quarter 2013), and 

 Remedial Action Work Plan (no later than Third Quarter 2013). 

 



VRP Site Assessment Report  WP/1633/QDI/Reports/2012 
Quality Carriers, Inc. Property, Institute, WV - 2 - December 2012 

SAIC Energy, Environment & Infrastructure, LLC 

The SAWP was approved by the WVDEP by letter dated July 6, 2012.  The remainder of this 

report provides a description of Site background information, including investigation, 

remediation, and monitoring activities that preceded the VRA, a description of the work 

performed under the SAWP, and the results and interpretations from that work. 
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2.0    SITE DEFINITION AND PHYSICAL SETTING 

 

The QCI property is located at 38 23' 40" north latitude and 81 47' 45" west longitude, along 

Route 25 in Institute, West Virginia, approximately 4.5 miles west of Charleston on the north 

side of State Route 25 (the “Site”).  The southern boundary of the Site is from approximately 

700 feet to about 1,500 feet north of the Kanawha River.  The Site appears on the Saint Albans, 

West Virginia, United States Geological Survey (USGS), 7.5-minute topographic quadrangle 

(Figure 1). 

 

For purposes of implementing the VRP at the subject site, the Site is hereby defined as 

142.305 acres, comprised of 6 parcels which are as follows: 

 

 Parcel 1:  Deed book 2159, page 315 (0.502 acres) 

 Parcel 2:  Deed book 2159, page 315 (0.622 acres) 

 Parcel 3:  Deed book 1480, page 648 (0.254 acres) 

 Parcel 4:  Deed book 1542, page 445 (118.19 acres) 

 Parcel 5:  Deed book 1480, page 643 (21.93 acres) 

 Parcel 6:  Deed book 1480, page 665 (0.807 acres) 

 

A map depicting the site boundaries is provided as Figure 2.  A legal description is provided in 

Appendix A. 

 

Approximately 10 acres of the Site have been developed/improved.  The improved area is 

roughly an elongated rectangle, oriented east-west along the north side of Route 25 (Figure 3).  

The remainder of the Site is comprised of steep, heavily wooded hillsides.  Other than some 

limited timber removal that reportedly occurred at some time in the past, this heavily wooded 

area of the Site is undeveloped and has never been used by site operators. 

 

Land surface elevation of the developed portion of the Site averages around 600 feet above mean 

sea level (msl), with a slight slope to the south (toward Route 25).  The majority of the developed 

portion of the Site is gravel-covered and used for truck parking. 
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The wooded hillsides to the north rise steeply to elevations over 1,000 feet above msl.  A 

localized surface-water drainage basin extends from the south-central area of the Site, upslope 

into the highland area to the north and northeast.  The USGS topographic map does not indicate a 

perennial stream in this drainage basin, and reports of long-time employees at the Site indicate 

that the drainage carries only intermittent wet weather runoff.  This runoff is carried beneath the 

developed portion of the Site through a 48-inch-diameter pipe. 

 

Much of the area along the north side of the Kanawha River is heavily industrialized.  

Immediately to the south of the Site, between Route 25 and the river, is a large wastewater 

treatment plant for an adjacent industrial complex.  Groundwater in the area of the Site is not 

known to be used for potable supply purposes, and the area is served by the West Virginia 

American Water Company public water supply system. 
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3.0    DEVELOPMENT AND OPERATIONAL HISTORY 

 

Ownership of the Site prior to 1942 is unknown.  From 1942 to 1962, the Site was owned by 

Union Carbide, the former owner of the industrial complex and wastewater treatment facility to 

the south of Route 25 from the Site.  During this time, the Site was undeveloped.  In 1963, the 

Site was purchased by Chemical Leaman Tank Lines, Inc. (CLTL), which constructed the 

existing facility building and a wastewater treatment plant for use in the cleaning of tanker trucks 

used to haul bulk liquid chemicals.  In 1993, Quality Systems, Inc. (QSI) began operating the 

commercial tank wash business. 

 

In 1998, Chemical Leaman Corporation (owner of CLTL and QSI) merged with Montgomery 

Tank Lines, Inc. (MTL).  Operations at the facility continued under the names Quality Carriers, 

Inc. (QCI) and Quala Systems, Inc., both indirect subsidiaries of Quality Distribution, Inc. 

(QDI).  Under this structure, QSI continued as the operating entity for the tank washing 

operations.  Currently, the Site is owned by QCI, which has no company operations at that 

location.  Trucking operations were managed by an affiliate partner, a third-party company 

called Transtech Logistics (TTL), under contract to QCI until July 29, 2012.  Effective on that 

date, a new affiliate, LMI, assumed management of the transportation operations.  The tank 

washing operation was operated by TTL, using another company name, but under agreement 

with QSI, until August 1, 2012, when an independent third party company called Qualawash 

Holdings, LLC replaced TTL. 

 

The facility is an active bulk chemical trucking terminal, consisting of parking areas, dispatch 

offices, a maintenance shop, the tanker cleaning operation, and the wastewater treatment plant 

used to treat nonhazardous wastewater.  Cleaning operations utilize both steam and cleaning 

reagents.  Discharge from the treatment plant is to the Kanawha River, under a National 

Pollutant Discharge Elimination System (NPDES) permit held by QSI. 
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4.0    HISTORY OF REMEDIATION AND DATA COLLECTION 

 

4.1    Buried Drum Excavation 

 

In response to allegations by former employees regarding the on-site burial of drummed waste 

material, the WVDEP and CLTL agreed to conduct an assessment of the then CLTL facility in 

the mid-1990s.  From August 1995 through November 1995, approximately 500 drums of waste 

and impacted soil were excavated from an area measuring approximately 50 feet by 100 feet, just 

east of the facility building (see Figure 4).  For purposes of this report, this area is referred to as 

the former Drum Burial Area (DBA).  Approximately 750 tons of excavated material was sent 

off-site for disposal.  In addition, an estimated 2,400 cubic yards (yd3) of impacted soil was 

placed in a series of eight cells (bio-cells) constructed on-site for biological treatment. 

 

4.2    Ex-Situ Bio-Remediation of Excavated Soil 

 

Approximate locations of the eight bio-cells are shown on Figure 4.  The bio-cells were 

constructed by excavating to a depth of approximately two feet within the footprint of the cell.  

The excavated soil was used to construct a berm around each cell.  The floor of each cell was 

sloped to promote drainage to a collection sump.  An impermeable liner was placed on the 

bottom of the cell, and a drainage layer consisting of six inches of sand and gravel was laid on 

the liner.  Filter fabric was placed over the drainage layer, and the cell was then filled with soil to 

be remediated.  A system of polyvinyl chloride (PVC) piping was installed within the soil and 

connected to a blower to supply air to the soil, and an enzymatic solution was applied to the soil. 

 

During a period from late July through early August 1997, the eight original bio-cells were 

consolidated into two cells, which were operated for an additional six weeks, in accordance with 

a plan approved by the WVDEP.  Confirmation sampling of the soil in the cells was then 

performed, and the results were submitted to the WVDEP for review in October 1997.  In 

November 1997, the bio-cells were closed in accordance with a plan approved by the WVDEP.  

Soil that exceeded Land Disposal Restrictions (LDRs) under the RCRA regulations was sent for 

off-site disposal.  Soil that met LDRs was moved to a treated soil stockpile (TSS) constructed at 
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the eastern end of the Site (Figure 4).  Reportedly, the TSS contains approximately 2,200 yd3 of 

soil.  In connection with the construction of the stockpile, the land was cleared and leveled, a 

liner was placed, soil was placed on top and graded, and seeding was applied, and erosion 

controls were implemented. 

 

Closure of the bio-cells included backfilling of the areas with clean soil from the Site and 

regrading.  More detailed information related to the operation, sampling, and consolidation of the 

bio-cells is provided in the following reports by Weavertown Environmental Group: 

 

 Biocell Sampling and Analysis Report, CLTL Terminal, Institute, West Virginia (March, 

1997); 

 Work Plan for Ex-Situ Bioremediation, Chemical Leaman Truck Lines Terminal, 

Institute, West Virginia (April 18, 1997); and 

 Closure Report for Biocells, Chemical Leaman Truck Lines Terminal, Institute, West 

Virginia (November 21, 1997). 

 

4.3    Post-Closure Care Groundwater Monitoring 

 

Prior to the remediation activity at the DBA, the QCI facility was classified as a small quantity 

generator (SQG) of hazardous waste.  The QSI facility was a large quantity generator (LQG).  In 

September 1995, CLTL was issued an Emergency Permit for Temporary Management of 

Hazardous Waste by the WVDEP.  The permit expired on November 25, 1995, and was replaced 

by a second emergency permit, which expired on January 29, 1996. 

 

The remainder of the remediation was conducted under the terms of a Consent Order executed 

between WVDEP and CLTL on March 6, 1997.  The Consent Order required CLTL to obtain a 

RCRA Post-Closure Care Permit for the DBA.  That permit (WVR000001719) was issued by the 

WVDEP on June 30, 1999.  The permitted area was divided into three areas, as follows: 
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 Buried drum excavation area (0.10 acre); 

 Bioremediation area (0.56 acre); and 

 Treated soil stockpile (0.11 acre). 

 

During August 1999, six groundwater monitoring wells, designated MW-101 through MW-106, 

were installed at the Site.  Monitoring well locations are shown on Figure 5.  As part of this 

work, one soil sample from each monitoring well borehole was analyzed for volatile organic 

compounds (VOCs) and semi-volatile organic compounds (SVOCs).  The first sampling of the 

monitoring wells was performed in September 1999, with samples being analyzed for parameters 

specified in condition IV-C-2 of the Post-Closure Care Permit, which included total organic 

carbon (TOC), VOCs, SVOCs, and total lead. 

 

Because certain parameters were reported at concentrations above the maximum concentrations 

established in the permit, the monitoring wells were resampled in October 1999, for analysis of 

parameters specified in 40 Code of Federal Regulations (CFR) 264, Appendix IX, pursuant to 

condition IV-C-4-a-I of the permit.  Routine sampling of monitoring wells MW-101 through 

MW-106 was conducted again in December 1999, March 2000, and June 2000, with analyses for 

TOC, VOCs, SVOCs, and total and dissolved lead. 

 

In response to the detection of certain parameters at concentrations above limits established in 

the permit, WVDEP issued modification No. 1 to the Post-Closure Care Permit in May 2000.  

The modification provided for the installation of four additional monitoring wells (MW-107 

through MW-110, see Figure 5) to further assess groundwater conditions beneath the Site.  The 

four additional wells were installed in July 2000.  This well installation program also included 

the following: 

 

 Collection of one soil sample from the vadose zone at each well location for analysis of 

permeability, volumetric air content, volumetric water content, total porosity, soil bulk 

density, and moisture content; 

 Installation of one soil boring adjacent to MW-101 to collect a soil sample for TOC 

analysis; 
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 Hydraulic conductivity (slug) tests on all of the groundwater monitoring wells; 

 Collection of samples from all groundwater monitoring wells for analysis of parameters 

which affect the natural attenuation process, including dissolved oxygen, nitrate, ferrous 

iron, sulfate, and methane; 

 Collection of samples from all groundwater monitoring wells for analysis of VOCs, 

SVOCs, dissolved and total lead, pH, conductivity, and TOC; 

 Baseline risk evaluation to identify potential exposure pathways; and 

 Modeling for each compound detected in groundwater on-site to assess the potential 

maximum extent of downgradient migration. 

 

Results from the additional site characterization work completed under modification No. 1 were 

provided to the WVDEP in the form of a Site Characterization Report/Corrective Action Plan 

(SAIC, May 2002), submitted in conjunction with a request for modification (No. 2) to the 

Post-Closure Care Permit.  The scope and implementation of the proposed Corrective Action 

Plan were negotiated during the period from May 2002 through March 2003. 

 

During the period from June 2000 through May 2003, routine semiannual sampling of all 

groundwater monitoring wells continued, with analyses for VOCs, SVOCs, nitrate-nitrogen, 

sulfate, and total and dissolved lead.  During June 2001, ferrous iron was also analyzed, and 

during May 2003, ferrous iron and dissolved oxygen were analyzed. 

 

4.4    In-Situ Groundwater Remediation 

 

In January 2003, WVDEP issued modification No. 2 to the Post-Closure Care Permit for the 

DBA.  Among other things, the modification authorized the implementation of in-situ 

bioremediation of groundwater in the DBA using the introduction of bio-amendments to 

stimulate naturally occurring microorganisms.  Five injection wells were installed in 

August 2003 to supply oxygen to the shallow groundwater using the in-situ oxygen curtain 

(ISOC) technology.  In-situ groundwater treatment continued until October 2005. 
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Each month during the first six months of operation of the groundwater remediation system, 

samples were collected from wells MW-104, MW-105, MW-106, MW-108, and MW-109 for 

analysis of the following system operating parameters: 

 

 TOC 

 Ammonia-nitrogen 

 Nitrate-nitrogen 

 Sulfate 

 Temperature 

 pH 

 Conductivity 

 Dissolved oxygen 

 

During the period from May 2003 through December 2005, routine semiannual groundwater 

sampling continued, with all site monitoring wells being sampled and analyzed for TOC, VOCs, 

SVOCs, nitrate-nitrogen, sulfate, total and dissolved lead, ferrous iron, and dissolved oxygen. 

 

Modification No. 2 to the site Post-Closure Care Permit also identified monitoring wells 

MW-102, MW-103, MW-107, MW-108, and MW-109 as compliance wells and specified that 

remediation and monitoring could be terminated when WVGPS for site-related parameters were 

met at each of these monitoring wells for six consecutive semiannual monitoring events 

(three-year period).  Operation of the groundwater remediation system was discontinued in 

October 2005.  The final groundwater monitoring event, demonstrating attainment of the 

WVGPS at all compliance wells, was conducted in December 2005.  The report documenting 

attainment of the WVGPS at all compliance wells was submitted to the WVDEP in 

January 2006. 

 

4.5    Polymer Spill 

 

According to facility personnel, approximately five years ago, a small volume of product called 

FLOC2000 was released from a tanker trailer that was parked in the gravel-covered lot west of 
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the facility buildings (see Figure 2).  FLOC2000 is powdered polymer that turns to a gel 

consistency when it contacts water.  When released to the ground, the FLOC2000 turned to a gel, 

so the release was limited to a localized area.  Facility personnel indicate that the WVDEP was 

notified of the release, and the material and a small volume of underlying soil were removed for 

off-site disposal.  The area affected by the spill was estimated to be 5 feet by 20 feet. 

 

4.6    Wastewater Treatment Area Tank Seepage 

 

Recently, seepage occurred from the Chemical Batch Reactor (CBR) tank in the facility’s 

wastewater treatment area.  The CBR tank collects all water from the facility’s tanker cleaning 

operations.  The primary function of the tank is precipitation and solids removal.  Water in the 

tank is first treated with sulfuric acid to reduce the pH to approximately five.  The pH is then 

returned to near neutral through the addition of sodium hydroxide.  A flocculent and aluminum 

sulfate are added to promote solids removal.  The CBR tank is an aboveground tank constructed 

of concrete panels.  The seepage occurred along one or more seams in the tank and flowed along 

the concrete floor of a small building in which the tank is located and onto the ground outside the 

building.  The area of soil affected by the seepage is estimated to be four feet by five feet. 

 

4.7    Disposal Pit Area – AOC No. 1 

 

On October 27, 2009, representatives of Tetra Tech EC, Inc. (Tetra Tech), and United States 

Environmental Protection Agency (USEPA) conducted a RCRA site visit at the QCI facility.  

Tetra Tech issued a Final RCRA Site Visit Report dated March 31, 2010.  The report identified 

an area near the wastewater treatment facility as Area of Concern (AOC) No. 1.  Former 

employees of the QCI facility identified the area as one of two locations where drums may have 

been buried (The other area was the confirmed DBA described in Section 4.1.  In response, the 

WVDEP conducted a subsurface investigation of the area.  Reportedly, two soil borings were 

drilled, and three monitoring wells were installed in the area, although currently, only two 

monitoring wells can be located.  Hereafter, these monitoring wells will be designated WWT-1 

through WWT-2.  According to the Tetra Tech report, analyses of soil samples indicated no 
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exceedence of Toxicity Characteristic Leaching Procedure (TCLP) priority pollutants; however, 

the WVDEP indicated that additional characterization of this area was warranted. 

 

4.8    Summary of Pre-Existing Data 

 

Through the activities described in Section 4.1 through 4.7, extensive sampling and analysis of 

soil and groundwater at the Site were conducted.  The following sections provide summaries of 

the resulting analytical results.  It is noted that these data were not validated pursuant to the VRP 

and are being presented in this section of the Site Assessment Report solely as background 

information to support the Scope of Site Investigation described in Section 5. 

 

4.8.1    Soil 

 

The drum excavation project conducted during 1995 is described in the report titled “Closure 

Summary, Chemical Leaman Tank Lines, Institute, WV” (Vector Enterprises, 1996).  The 

excavation work utilized a systematic grid approach to the removal of drums and associated soil.  

The depth of the excavation reportedly ranged from 5 feet to 18 feet.  As part of the excavation 

project, confirmation soil samples were collected from various sidewall and base locations 

within the excavation grid system.  The samples were reported as “composite” samples.  A total 

of 38 confirmation samples were collected, with the samples being analyzed for varying 

combinations of gasoline-range and diesel-range organic compounds (GRO and DRO, 

respectively), VOCs, and SVOCs.  A summary of compounds reported in the confirmation 

samples is provided as Table 1. 

 

Where applicable, Table 1 indicates the VRP De Minimis Values (DMV) for industrial direct 

contact and for migration to groundwater.  Although the DMVs are not directly applicable to 

composite samples, the results provide a general indication of residual concentrations in soil in 

the area of the excavation at that time. 
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VOCs that were reported at concentrations above their respective DMV in one or more samples 

included methylene chloride, chlorobenzene, and trichloroethene (TCE).  SVOCs that were 

reported above their respective DMV in one or more samples were: 

 

 naphthalene, 

 bis(2-ethylhexyl)phthalate, 

 hexachlorobenzene, 

 2-chlorophenol, 

 1,2,4-trichlorobenzene, and 

 N-nitrosodiphenylamine. 

 

It is noted that all of the results exceeding a DMV were for the migration to groundwater 

pathway.  None of the composite sample results exceeded the risk-based, industrial direct contact 

value. 

 

4.8.2    Groundwater 

 

Groundwater conditions associated with the former DBA, bio-cell areas, and the TSS were 

investigated through the installation and sampling of 10 groundwater monitoring wells (MW-101 

through MW-110).  Monitoring wells MW-101 through MW-106, installed during August 1999, 

were sampled 17 times during the period from September 1999 through December 2005.  

Monitoring wells MW-107 through MW-110, installed during July 2000, were sampled 12 times 

during the period from September 2000 through December 2005.  Monitoring wells MW-101 

and MW-110 are regarded to be hydraulically upgradient from areas of the Site where 

remediation activities have taken place (see Figure 4) and, therefore, are regarded to represent 

background water quality conditions. 

 

It is noted that two additional monitoring wells are located near the wastewater treatment plant 

(see Figure 4).  The history of installation, and construction details for these wells, as well as the 

nature of analytical results for any samples from these wells, are uncertain.  For purposes of this 

report, these wells have been designated WWT-1 through WWT-2. 
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The parameters or parameter groups analyzed on groundwater samples from the MW series wells 

and the number of times that each parameter or group was analyzed are as follows: 

 

Total Organic Carbon: 17 events 

General Chemistry: 12 events 

Lead:  6 events 

Metals:  1 event 

VOCs (8260):  17 events 

SVOCs (8270):  17 events 

Pesticides/Herbicides:  1 event 

Dioxins/Furans:  1 event 

40CFR264 (Appendix IX):  1 event 

 

Summaries of these monitoring data are provided in the following tables: 

 

Table 2: TOC/General Chemistry 

Table 3: Metals 

Table 4: VOCs 

Table 5: SVOCs 

Table 6: Pesticides/Herbicides/Dioxins/Furans 

 

Each of these categories of water quality data is discussed in the following sections.  For 

purposes of establishing the scope of available data and describing pre-existing conditions at the 

site, limited interpretation of the data is provided.  Rather, analytical results are compared to 

potentially relevant criteria, mainly the WVGPS established under Title 46, Series 12, 

Appendix A, and the DMVs established under the VRP. 
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4.8.2.1    General Chemistry 

 

TOC was analyzed on all groundwater samples from all wells, representing a total of up to 

17 sampling events.  Other general chemistry parameters that were analyzed on samples from 

12 monitoring events, beginning in September 2000 through December 2005, include: 

 

 Nitrate-N 

 Ammonia-N 

 Sulfate 

 Ferrous iron 

 Dissolved oxygen 

 

Results for general chemistry parameters are summarized in Table 2. 

 

Groundwater in the unconsolidated zone beneath the site is characterized by a near neutral pH, 

typically between 6.0 and 8.0 standard units.  pH values appear consistent among the 

10 monitoring wells, indicating there is no effect on pH related to the former DBA and 

subsequent remediation activities.  Sulfate concentrations at monitoring wells MW-101 and 

MW-110 typically range from around 30 milligrams per liter (mg/L) to around 80 mg/L.  In 

wells near and downgradient from the DBA (e.g., MW-104, MW-105, and MW-106), sulfate 

values increased substantially in mid-2003, as a result of the in-situ bioremediation program.  In 

the most recent groundwater monitoring events, sulfate values approached those in background 

wells.  Results for nitrate-N exhibit a similar pattern, with concentrations in wells MW-101 and 

MW-110 commonly less than 0.3 mg/L.  TOC values for background wells are typically below 

5.0 mg/L.  In wells near the DBA, historical TOC values were commonly between 10 mg/L and 

100 mg/L, although at most wells, there appears to be an overall decreasing trend. 
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4.8.2.2    Metals 

 

Lead has been analyzed on samples collected during all groundwater sampling events.  Metals 

listed in 40CFR264 Appendix IX and analyzed on samples collected during October 1999 

include: 

 

Aluminum* Calcium* Magnesium* Silver 

Antimony Chromium Manganese* Sodium* 

Arsenic Cobalt Mercury Thallium 

Barium* Copper* Nickel* Vanadium* 

Beryllium Iron* Potassium* Zinc* 

Cadmium Lead* Selenium  

 

Metals detected at one or more monitoring wells are marked with ‘*’.  Table 3 provides a 

summary of results for those metals detected in samples collected during the October 1999 

Appendix IX sampling event, along with respective WVGPS and DMV for groundwater. 

 

Of the metals detected, barium, lead, iron, manganese, and vanadium were reported at 

concentrations exceeding their respective WVGPS and/or DMV.  With one exception, detections 

of these metals above WVGPS and/or DMV were limited to monitoring wells MW-104, 

MW-105, and MW-106, located adjacent to or downgradient from the DBA.  Manganese was 

also reported above its DMV at MW-102, which is along the downgradient Site boundary near 

the TSS.  It is noted that the metals results are for total metals.  Such results can reflect, at least 

in part, suspended sediment in the samples that is digested by the acid used to preserve samples 

for metals analyses. 

 

4.8.2.3    VOCs 

 

VOCs reported in one or more groundwater samples from the site included the following: 
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Acetone* 

Benzene* 

Chlorobenzene* 

1,2-Dichloroethane (1,2-DCA)* 

1,1-Dichloroethene (1,1-DCE) 

1,2-Dichloroethene (1,2-DCE)* 

1,2-Dichloropropane (1,2-DCP)* 

Ethylbenzene* 

Methyl ethyl ketone (MEK) 

Methyl isobutyl ketone (MIBK)* 

Tetrachloroethene (PCE)* 

1,1,2,2-Tetrachloroethane (1,1,2,2-TCA)* 

Trichloroethene (TCE)* 

Toluene 

Vinyl Chloride* 

Xylenes 

1,1,2-Trichloroethane (1,1,2-TCA)* 

 

Table 4 provides a summary of those VOCs detected in one or more groundwater samples, along 

with respective WVGPS and DMV for groundwater.  VOCs detected at concentrations above 

their respective WVGPS and/or DMV at one or more monitoring wells are marked with ‘*’. 

 

The monitoring wells with the most frequent detections of VOCs above a WVGPS and/or DMV 

were: 

 

MW-102:  1,2-DCP 

MW-104:  chlorobenzene 

MW-106:  TCE, 1,2-DCE, 1,1,2-TCA, benzene, and chlorobenzene 

 

MW-102 is located just southwest of the TSS; MW-104 is located adjacent to the DBA; and 

MW-106 is located hydraulically downgradient from the DBA.  Except for benzene and 

chlorobenzene at MW-106, concentrations of these VOCs appear to show an overall decreasing 

trend. 

 

During the June and December 2005 monitoring events, VOCs regulated by condition IV-C-2 of 

the Post-Closure Care Permit (Modification 002) were reported only in the MW-104 and 

MW-106 wells.  In monitoring wells along the downgradient boundary of the Site (i.e., MW-102, 

MW-103, MW-107, MW-108, and MW-109), only 1,2-DCP, for which no limit is established 

under permit condition IV-C-2, was reported above its WVGPS or DMV. 
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4.8.2.4    SVOCs 

 

SVOCs reported in one or more groundwater samples included: 

 

Aniline* 

Bis(2-chloroisopropyl)ether* 

Bis(2-ethylhexyl)phthalate* 

4-Chloroanaline* 

2-Chlorophenol* 

2-Methylphenol (o-Cresol)* 

3-Methylphenol (m-Cresol) 

4-Methylphenol (p-Cresol) 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene* 

2,4-Dimethylphenol 

Naphthalene* 

 

Table 5 provides a summary of those SVOCs detected in one or more groundwater samples, 

along with respective WVGPS and DMV for groundwater.  SVOCs detected at concentrations 

above their respective WVGPS and/or DMV at one or more monitoring wells are marked 

with ‘*’. 

 

The monitoring wells with the most frequent detections of SVOCs above WVGPS and/or DMV 

were: 

 

MW-104:  2-chlorophenol, 1,4-dichlorobenzene, bis(2-chloroisopropyl)ether, naphthalene 

MW-106:  bis(2-chloroisopropyl)ether 

 

Of the SVOCs reported in groundwater samples, maximum concentrations were established in 

the Post-Closure Care Permit for 1,2-dichlorobenzene, 1,4-dichlorobenzene, and 

bis(2-ethylhexyl)phthalate.  Of these, bis(2-ethylhexyl)phthalate was largely below detection in 

groundwater, with only one reported detection at MW-102 and one at MW-104, both during the 

September 1999 sampling event.  During the June and December 2005 groundwater sampling 

events, all of these SVOCs were below detection at monitoring wells along the downgradient 

Site boundary. 
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The only SVOCs reported above their respective WVGPS and/or DMV during these sampling events 

were naphthalene at MW-104, and bis(2-chloroisopropyl)ether at MW-106.  In cases where SVOCs 

were reported relatively consistently at a monitoring well, the long-term trend in concentrations 

was determined to be downward. 

 

4.8.2.5    PCBs/Pesticides/Herbicides/Dioxins/Furans 

 

Groundwater samples collected during the October 1999 sampling event were analyzed for the 

polychlorinated biphenyls (PCBs), pesticides, herbicides, dioxins, and furans included in 

40CFR264, Appendix IX.  A summary of the detected compounds is provided in Table 6. 

 

Beta-BHC and octafuran (1,2,3,4,6,7,8,9-OCDF) were reported in the sample from monitoring 

well MW-106.  Octadioxin (1,2,3,4,6,7,8,9-OCDD) was reported in samples from all wells 

except MW-101.  The beta-BHC result for MW-106 is above the DMV.  The OCDF and OCDD 

analytical results were converted to total 2,3,7,8-tetrachlorodibenzodioxin (TCDD) toxicity 

equivalents using applicable toxicity equivalency factors (TEFs) for dioxins and dioxin-like 

compounds (Table 6).  The results for all samples were below the DMV.  It is noted that the 

detections of these compounds were not regarded to be substantive and were not incorporated 

into the permit modification conditions by the WVDEP. 
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5.0    SCOPE OF VRP SITE ASSESSMENT INVESTIGATION 

 

5.1    Objectives 

 

The primary objectives for the VRP Site Assessment for the former QCI site are as follows: 

 

 Provide survey and legal description of the site; 

 Confirm contaminants of interest (COI); 

 Confirm the current extent of contamination in soil and groundwater; 

 Determine current representative concentrations of COI in soil and groundwater relative 

to VRP DMV and USEPA Risk-Based Screening Levels (RBSLs) ; 

 Determine current concentrations of COI in the TSS relative to RCRA LDRs; 

 Identify/confirm potential migration pathways for COI; 

 Identify/confirm potential receptors; and 

 Provide data for use in ecological and human health risk screening or assessment, as 

applicable. 

 

5.2    Scope of Investigation 

 

The Site Assessment included five main tasks: 

 

 Review of historical land use, 

 Soil sampling, 

 Installation of temporary groundwater sampling points, 

 Groundwater sampling, and 

 Groundwater flow mapping. 

 

The specific scope of each of these tasks is described in the following sections. 
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5.2.1    Review of Historical Land Use 

 

Other than the ±10-acre area between the base of the wooded hillside and Route 25, there is no 

known previous use of the Site.  To confirm that no other solid waste management units or 

AOCs where hazardous substances or petroleum products may have been released exist on the 

Site, a review of historical land use for the entire Site was performed.  The review included a 

review of historical aerial photographs and topographic maps, a walking reconnaissance of 

undeveloped areas of the Site, and inquiries with Mr. Ron Baker (current facility manager), who 

has been employed at the facility since the mid-1990s. 

 

SAIC engaged INFOMAP Technologies, Inc. to provide historical aerial photographs and 

topographic maps.  Coverage for the following years was provided: 

 

 Aerial photographs: 1957, 1971, 1990, 1996, and 2011 

Topographic maps: 1899, 1909, 1909 (reprinted 1920), 1931, 1933, 1933 (reprinted 

1939), 1958, 1958 (revised 1971), and 1958 (revised 1976) 

 

Copies of the photographs and maps are provided in Appendices B-1 and B-2, respectively. 

 

5.2.2    Soil Sampling 

 

5.2.2.1    Former Drum Burial Area 

 

Soil samples were collected at seven locations at the DBA; designated DBA-1 through DBA 5, 

DBA-7, and DBA-8.  The sampling locations were intended to provide data to represent soil 

conditions in close proximity to the former excavation.  Figure 5 shows the approximate 

configuration of the area from which drums and soil were excavated in 1995, along with the soil 

sampling locations.  Due to repeated refusal of the sampling device within the area of the 

planned sampling location, no samples were collected at the DBA-6 location. 
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Soil sampling was performed using direct-push (e.g., Geoprobe®) sampling methods, as 

described in the Site Assessment Work Plan (SAWP), dated June 4, 2012, and approved by the 

WVDEP.  Continuous soil sampling was performed to a depth of 20 feet or to the top of bedrock, 

whichever was encountered first.  Copies of the boring log forms for the DBA are provided in 

Appendix C-1. 

 

At each location, three soil samples were collected for laboratory analyses, as follows: 

 

1. 0- to 2-foot depth interval to represent surface soil. 

2. Because the depth of the excavation area was reported to be up to 18 feet, a soil sample 

also was collected from the 16- to 18-foot depth interval, or from the last soil interval 

above bedrock, whichever was encountered first. 

3. 6- to 8-foot depth interval, or from the interval with the highest flame ionization 

detector/photoionization detector (FID/PID) screening result. 

 

All soil samples from the DBA were analyzed for RCRA metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs (including 

polynuclear aromatic hydrocarbons [PAHs] compounds).  Based on the results of the field PID 

screening, five soil samples were selected for additional analyses, including pesticides, 

herbicides, PCBs, dioxins, and furans.  Analyses were performed by TestAmerica Laboratories, 

Inc. (TestAmerica). 

 

5.2.2.2    Treated Soil Stockpile 

 

The TSS measures approximately 75 feet by 150 feet.  Soil samples were collected at nine 

locations on the stockpile, designated TSS-1 through TSS-9, as shown in Figure 6. 

 

Soil sampling was performed using direct-push (e.g., Geoprobe®) sampling methods, as 

described in the SAWP, dated June 4, 2012, and approved by the WVDEP.  Copies of the boring 

log forms for the TSS are provided in Appendix C-2. 
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At each location, the soil samples from the two depth intervals that yield the highest readings 

from the PID scan were collected for laboratory analyses.  Soil samples were analyzed for RCRA 

metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver), vanadium, 

VOCs, and SVOCs (including PAH compounds).  Based on the results of these analyses, the soil 

sample from the TSS-2, 5- to 7-foot depth interval was also analyzed for pesticides/herbicides, 

PCBs, and dioxins/furans. 

 

5.2.2.3    Polymer Spill Area 

 

The approximate location of the Polymer Spill Area (PSA) is shown in Figure 2.  Soil samples 

were collected at two locations in this area, designated PSA-1 and PSA-2 (Figure 7).  Soil 

sampling was performed using direct-push (e.g., Geoprobe®) sampling methods, as described in 

the SAWP.  Copies of the boring log forms for the PSA are provided in Appendix C-3. 

 

At each location, two soil samples were collected for laboratory analyses.  No positive PID 

readings were recorded for samples from this area.  In accordance with the SAWP, soil samples 

for laboratory analyses were collected from the 0- to 2-foot and 6- to 8-foot depth intervals.  All 

soil samples from the PSA were analyzed for RCRA metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs (including PAH 

compounds). 

 

5.2.2.4    Wastewater Treatment Plant Area 

 

The area of soil affected by seepage from the wastewater treatment tank was inspected and 

reviewed with facility personnel.  Soil samples were collected at two locations in this area, 

designated WWTP-1 and WWTP-2, focusing on areas where it appeared the seepage may have 

pooled for a period of time (Figure 4). 

 

The samples were collected from the upper one foot of soil using manual sampling methods, as 

described in the SAWP.  Copies of the soil descriptions for the WWTP soil samples are provided 

in Appendix C-4.  The soil samples were analyzed for RCRA metals (arsenic, barium, cadmium, 
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chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs (including PAH 

compounds). 

 

5.2.2.5    Disposal Pit Area – AOC No. 1 

 

Soil samples were collected at two locations (designated WTA-1 and WTA-2) within the area 

believed to correspond to the reported disposal pit area, just north-northeast of the wastewater 

treatment area (Figure 4). 

 

Soil sampling was performed using direct-push (e.g., Geoprobe®) sampling methods, as 

described in the SAWP.  Continuous soil sampling was performed to a depth of 12 feet or to the 

top of bedrock, whichever was encountered first.  Copies of the boring log forms for the WTA 

locations are provided in Appendix C-5. 

 

At each location, three soil samples were collected for laboratory analyses.  The samples were 

collected from the three depth intervals that yield the highest readings from the PID scan.  If no 

positive PID readings were recorded, soil samples were collected from the 0- to 2-foot, 6- to 

8-foot, and 10- to 12-foot depth intervals.  If bedrock is encountered, the lowermost sample was 

collected from immediately above the top of bedrock. 

 

All soil samples from the WTA locations were analyzed for RCRA metals (arsenic, barium, 

cadmium, chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs (including 

PAH compounds).  Based on results from analyses of these parameters, the samples from the 

WTA-2 location, 3- to 5-foot and 12- to 13-foot intervals were also analyzed for 

pesticides/herbicides, PCBs, and dioxins/furans. 

 

5.2.3    Installation of Temporary Groundwater Sampling Points 

 

As requested by WVDEP personnel during a site visit conducted on February 29, 2012, 

temporary groundwater monitoring points, designated TMP-1 through TMP-3, were installed at 

the following locations: 
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 TMP-1:  in the polymer spill area; 

 TMP-2:  midway between existing monitoring wells MW-103 and MW-108; and, 

 TMP-3:  directly south of the treated soil stockpile. 

 

The SAWP called for a fourth temporary sampling point (TMP-4) to be installed near the 

southeast corner of the TSS, but this location could not be accessed by the equipment available at 

the time the other points were installed.  Installation of TMP-4 was deferred, pending evaluation 

of results for groundwater samples from TMP-3. 

 

During the site reconnaissance described in Section 5.2.1, the MW-108 monitoring well (a 

flush-mount well in a gravel-covered portion of the facility parking lot) could not be located.  As 

an interim measure, a temporary groundwater sampling point (TMP-5) was installed at the 

approximate location of the MW-108 well. 

 

Approximate locations for the temporary monitoring points are shown in Figure 5.  Logs from 

the installation of the points are provided in Appendix D. 

 

5.2.4    Groundwater Sampling 

 

Groundwater samples were collected from monitoring wells (MW series and WWT series) and 

temporary monitoring points (TMP series) on two occasions, August 15-16, 2012, and 

September 19-20, 2012.  Because the MW series monitoring wells were last sampled in 2005, 

and the last sampling date for the WWT wells is unknown, an attempt was made to redevelop the 

existing monitoring wells prior to sampling.  Well development and sampling procedures were as 

described in the SAWP. 

 

During the sampling events, the following deviations from the planned sampling program 

occurred: 

 

August:  WWT-1, WWT-2, and TMP-1 did not yield sufficient water for sampling. 
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September:  WWT-2 did not yield sufficient water for sampling.  WWT-1 and TMP-1 

yielded only sufficient water for collection of samples for VOC analyses. 

 

With the exceptions noted above, all groundwater samples from both sampling events were 

analyzed for arsenic, barium, lead, iron, manganese, vanadium, VOCs, and SVOCs.  Metals were 

analyzed on both unfiltered and filtered samples. 

 

Groundwater samples from the first sampling event were also analyzed for pesticides/herbicides 

and PCBs.  With two exceptions (see Section 6.5), results for these compounds were below 

DMV, WVGPS, and USEPA RBSL values for all samples from the first sampling event.  Based 

on these results, pesticides/herbicides and PCBs were not analyzed on samples from the second 

sampling event. 

 

Sampling log forms for both groundwater sampling events are provided in Appendix E. 

 

5.2.5    Groundwater Flow Mapping 

 

In conjunction with each groundwater sampling event, depth-to-water measurements were made 

in all existing monitoring wells and temporary monitoring points.  The measurements and 

reference point elevations for each well/point were used to determine the groundwater elevation 

at that location.  The groundwater elevations were plotted on a site base map and contoured to 

evaluate horizontal hydraulic gradients and general groundwater flow directions in the 

unconsolidated zone. 
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6.0    DESCRIPTION OF SITE CONDITIONS 

 

6.1    Historical Land Use 

 

As described in Section 5.2.1, historical land use on the Site was evaluated through a walking 

reconnaissance of undeveloped portions of the Site and a review of historical aerial photographs 

and topographic maps. 

 

6.1.1    Reconnaissance 

 

A walking reconnaissance of the undeveloped portion of the Site was conducted on 

August 6, 2012.  Owing to dense vegetation and steep terrain and associated safety 

considerations, the reconnaissance focused largely on areas that could be observed from the 

access road for the communications tower located along the east-central boundary of the Site and 

all-terrain vehicle (ATV) trails along a portion of the western Site boundary.  As described 

below, the road used to access the communications tower existed prior to the QSI facility 

(i.e., prior to 1958).  Considering this history, the area immediately adjacent to the road is 

regarded to have the greatest potential for the presence of previously unidentified disposal/dump 

sites.  No evidence of significant disposal activity was observed during the reconnaissance.  

Representative photographs from the site reconnaissance are provided in Appendix F. 

 

6.1.2    Aerial Photographs 

 

A summary of observations relating to each of the aerial photographs provided by INFOMAP 

(Appendix B-1) is given below. 

 

1957: Image is very dark, so details are hard to discern.  Dirt road used to access 

communications tower is well-defined.  Near the south-central limit of the image, a 

loop-shaped access road is visible at the approximate location of the current QSI 

facility and wastewater treatment plant.  Just east of that location, several structures, 
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believed to be houses, are visible, at the approximate locations of Parcels 1, 2, 3, and 

6 on the current Site survey (see Figure 2). 

1971: Resolution of image is poor.  Dirt road used to access communications tower is well 

defined.  Main QSI facility building is visible near south-central margin of image.  

Presence of structures/houses east of facility is uncertain. 

1990: Dirt road used to access communications tower is well-defined.  Main QSI facility 

building is visible near south-central margin of image.  Wastewater treatment plant 

appears to be present just north of facility building.  Structures/houses east of facility 

do not appear to be present. 

1996: Ongoing or recent logging activity apparent over much of the undeveloped portion of 

the Site.  Bio-cells for treatment of soil excavated from DBA visible east of facility 

building. 

2011: Communications tower access road less pronounced (overgrown).  QSI facility, 

treatment plant, and truck parking areas in current configuration. 

 

6.1.3    Topographic Maps 

 

A summary of observations relating to each of the topographic maps provided by INFOMAP 

(Appendix B-2) is given below. 

 

1899: Road (old Route 25) appears closer to base of valley wall.  No development apparent 

at location of current QSI facility.  Single structure indicated in approximate location 

of current Parcel 6. 

1909: Single structure indicated at approximate location of current QSI facility (south side 

of road at that time). 

1909: (reprinted 1920) Area of the Site unchanged from original 1909 map. 

1931: Route 25 appears to more closely align with current location.  Structure at 

approximate location of current QSI facility still indicated.  Structure at approximate 

location of current Parcel 6 no longer indicated. 

1933: Area of the Site appears unchanged from 1931 map. 

1933: (reprinted 1939) Area of the Site appears unchanged from 1933 map. 
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1958: Structure no longer indicated at approximate location of current QSI facility.  Two 

structures indicated at approximate location of current Parcels 1, 2, 3 and 6 

(consistent with 1957 aerial photograph).  Road used to access current 

communications tower indicated.  Large industrial complex to the east-southeast of 

the Site indicated for the first time. 

1958: (revised 1971) Current QSI facility building indicated.  Five structures indicated at 

approximate location of current Parcels 1, 2, 3 and 6. 

1958: (revised 1976) Area of the Site unchanged from 1971 map revision. 

 

The reconnaissance and review of aerial photographs and topographic maps described above do 

not provide any indication of previously unidentified disposal sites or dumps.  In addition to 

these activities, anecdotal evidence provided by Mr. Ron Baker, employed at the QSI facility 

since the mid-1990s and who periodically hunts and takes walks on the undeveloped portion of 

the Site, does not indicate the presence of any unidentified disposal or dumping areas. 

 

6.2    Hydrology 

 

The predominant surface water feature in the area of the Site is the Kanawha River, which is 

some 1,000 to 1,200 feet south of the southern boundary of the Site.  Surface drainage from the 

steep, undeveloped portion of the Site is generally to the south, either by overland flow, or by a 

deeply-incised natural drainage system that collects surface runoff from much of the upland area.  

The drainage is routed to a single tributary that exits the upland area near the facility’s 

wastewater treatment plant.  At that point, the drainage is routed through an underground pipe 

(48-inch-diameter) that extends to the south, beneath Route 25.  To the south of Route 25, the 

drainage is by surface ditch to the Kanawha River. 

 

A small area in the northernmost portion of the Site includes part of a surface drainage basin that 

extends to the north-northeast, to a perennial stream known as Rocky Fork. 

 

The USGS topographic map for the Site (Saint Albans, W. VA., 1976) does not indicate any 

perennial or intermittent streams on the Site.  Long-time facility employees indicate that drainage 
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from the upland area occurs only during wet seasons or immediately following significant 

precipitation events. 

 

Runoff from the relatively flat, developed areas of the Site is by overland flow to roadside 

collection ditches along the north side of Route 25. 

 

6.3    Geology/Hydrogeology 

 

A total of 12 groundwater monitoring wells and five temporary groundwater monitoring points 

have been installed at the site, including 10 MW series wells (MW-101 through MW-110), two 

wells designated as WWT-1 and WWT-2, and TMP-1 through TMP-3 and TMP 5.  No boring 

log or well construction information is available for the WWT series wells installed by the 

WVDEP.  Well logs for the MW series wells have been provided to the WVDEP in previous 

submittals and are provided again as Appendix G.  Logs for TMP monitoring points are 

included in Appendix D. 

 

6.3.1    Unconsolidated 

 

The site is immediately underlain by unconsolidated deposits comprised predominantly of 

varying mixtures of clay, silt, sand, and rock fragments.  These deposits represent colluvial 

material resulting from the weathering of the adjacent bedrock valley wall.  At monitoring well 

locations MW-102, MW-103, and MW-109, more well-sorted sand was recorded near the 

bottom of the well boreholes, suggesting the lateral margin of Kanawha River alluvial terrace 

deposits.  The unconsolidated deposits overlie bedrock at depths ranging from around 20 feet to 

around 35 feet below ground surface (bgs).  A general geologic cross-section for the Site is 

shown in Figure 8. 

 

During the installation of monitoring wells MW-107 through MW-110 in July 2000, soil samples 

were collected from the soil/groundwater interface to determine the porosity and bulk density.  

Results indicate that the porosity of the soils ranges from 29.8 percent to 35.9 percent, and soil 

density ranges from 1.73 grams per cubic centimeter (g/cm3) to 1.86 g/cm3.  In addition, a soil 
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sample from a boring drilled near MW-101 was analyzed for TOC content.  The resulting value 

was 3.5 percent TOC. 

 

Based on observations made along steep drainage ways in the undeveloped portion of the Site, 

upland areas are covered by a relatively thin soil layer, comprised of bedrock residuum and plant 

matter. 

 

6.3.2    Bedrock 

 

The site is located in the unglaciated portion of the Appalachian Plateau Physiographic Province.  

Bedrock underlying the site is comprised of the Kanawha Formation of the Pottsville Group.  

The Kanawha Formation is comprised of alternating beds of siltstone, sandstone, and shale 

(commonly containing plant debris), coal, and occasionally, thin limestone beds.  The bedrock 

has a well-developed, blocky fracture pattern, which has moderate porosity and permeability. 

 

A rose diagram of bedrock bedding and fracture sets observed and measured at the Site is shown 

in Figure 9.  The diagram illustrates fracture orientation and relative degree of development.  

The bedding strike (intersection of bedding plane with the horizontal) was measured to be 

generally north 55 degrees east with a dip of 2 degrees to 13 degrees south.  Two main fracture 

trends were measured:  north 2 to 32 degrees east and north 10 to 20 degrees west.  Both fracture 

sets were nearly vertical. 

 

6.3.3    Groundwater Occurrence and Flow 

 

The uppermost groundwater beneath the site occurs near the base of the unconsolidated zone.  

The depth to groundwater is in the range of 15 to 25 feet bgs at most monitoring well locations 

on the Site.  Review of boring logs for monitoring wells suggests that the saturated zone may 

occur most commonly near the interface between the unconsolidated zone and the top of 

bedrock, with the saturated zone being on the order of a few feet thick, although groundwater 

elevations in the wells are somewhat higher.  Recharge to the shallow groundwater zone is by 

infiltration from the surface and by the discharge of groundwater to the unconsolidated deposits 
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from the underlying bedrock valley wall.  By this condition, and consistent with the observation 

that water levels in monitoring wells are typically somewhat higher than the level where 

saturation was first observed, the overall vertical hydraulic gradient beneath the developed areas 

of the Site is interpreted to be upward. 

 

In conjunction with each groundwater sampling event, depth-to-water measurements were made 

in all existing monitoring wells and temporary monitoring points.  The measurements and 

reference point elevations for each well/point were used to determine the groundwater elevation 

at that location.  Water level elevation data for both monitoring events are summarized in 

Table 7. 

 

The groundwater elevations were plotted on a site base map and contoured to evaluate horizontal 

hydraulic gradients and general groundwater flow directions in the unconsolidated zone.  A 

representative groundwater elevation contour map for the unconsolidated zone is provided as 

Figure 10.  The horizontal hydraulic gradient and direction of groundwater flow in the 

unconsolidated zone are generally to the south, toward Route 25.  In the absence of groundwater 

pumping in the area, it is expected that groundwater in the unconsolidated zone downgradient 

from the Site discharges to the Kanawha River. 

 

Results of hydraulic testing conducted in accordance with modification No. 1 to the Post-Closure 

Care Permit indicated an average hydraulic conductivity value of 68.62 gallons per day per 

square foot (gpd/ft2) for the unconsolidated zone.  The groundwater flow velocity in the 

unconsolidated zone can be estimated by the equation V = Ki/n, where: 

 

V = groundwater flow velocity in feet/day 

K = hydraulic conductivity feet/day 

i  = horizontal hydraulic gradient (dimensionless), and 

n  = effective porosity 
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For K: 

 

Using a conversion factor of 7.48 gallons per cubic foot (gal/ft3), the average hydraulic 

conductivity (K) converts to 9.17 feet/day. 

 

For i: 

 

From Figure 10, the hydraulic gradient calculated between monitoring wells MW-104 and 

MW-108, directly downgradient from the DBA, is 0.085.  This is consistent with the average 

gradient values calculated between these wells for the groundwater monitoring events performed 

at the Site from September 2000 through June 2005 (11 events). 

 

For n: 

 

Although the total porosity values obtained for samples from the unconsolidated deposits range 

from 29.8 percent to 35.9 percent, the effective porosity is typically somewhat lower and often 

regarded to be equivalent to the specific yield of the deposits.  According to Driscoll (1986), the 

specific yield for clay sediments is typically in the range of 1 to 10 percent, and 10 to 30 percent 

for sand.  Given that the unconsolidated deposits beneath the Site are a mixture of clay, silt, and 

sand, an overall value of 10 percent is regarded to be reasonable for n. 

 

Based on these input values, the groundwater flow velocity is calculated as: 

 

V = 9.17 ft/day (0.085)/0.10 = 7.8 ft/day. 

 

It is noted that the composition of the unconsolidated zone and the horizontal hydraulic gradient 

are variable beneath the Site.  As shown in Figure 10, the horizontal hydraulic gradient is 

generally lower in the area of the TSS.  Based on these factors, groundwater flow velocities 

would be expected to exhibit localized variability. 
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6.4    Analytical Results for Soil 

 

As described in Section 5, soil samples were collected in the following five areas of the 

developed portion of the Site: 

 

 Former Drum Burial Area (DBA); 

 Treated Soil Stockpile (TSS); 

 Polymer Spill Area (PSA); 

 Wastewater Treatment Plant Area; and, 

 Disposal Pit Area – AOC No. 1. 

 

The following sections describe the analytical results for each area.  Laboratory data are 

tabulated according to each area and each category of analyses (e.g., metals, VOCs, SVOCs).  In 

accordance with VRP guidance, a minimum of 10 percent of the laboratory data for soil samples 

was subjected to Level III data validation.  The general criteria used to assess the analytical 

integrity of the data were based on an examination of: case narrative, analytical holding times, 

sample preservation, method calibration, method and project blanks, analytical surrogate 

recoveries, internal standard performance, MS/MSD recoveries and differences, LCS recoveries, 

and re-analysis and secondary dilution recovery.  Documentation of the data validation process 

and findings is provided in Appendix H. 

 

To provide a frame of reference and as described in the SAWP, analytical results are compared 

to VRP DMV and USEPA Regional Screening Levels (RSL).  For both DMV and RSL, two 

values are given, a risk-based value that assumes incidental direct contact with and ingestion of 

soil under an industrial land use scenario (i.e., Industrial Soil value) and a leaching-based value 

that is regarded to be protective of groundwater (i.e., Migration to Groundwater value).  It is 

noted that the Migration to Groundwater value assumes that groundwater potentially impacted by 

leaching of the contaminants from the soil is used for residential potable supply.  For purposes of 

the discussions in the following sections, this provides a very conservative screening of the 

analytical results, as there is no known groundwater use in the vicinity of the Site. 
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With regard to results for metals, analytical results are also compared to natural background 

levels for soil in West Virginia, as reported in the VRP Guidance Manual (v 2.1). 

 

It is noted that in accordance with paragraph 18 of the VRA, applicable cleanup standards for the 

site will be determined at a future time, based on the reports to be prepared under the VRA.  The 

future determination of standards will be described in a modification to the VRA. 

 

6.4.1    Former Drum Burial Area 

 

A total of 21 soil samples were collected from seven locations at the DBA (see Figure 5).  At 

each location, soil samples were collected from surface soil (0- to 2-foot depth interval), from a 

depth interval near or below the base of the former excavation (i.e., 16- to 18-foot depth 

interval), and from the 6- to 8-foot depth interval or the interval that yielded the highest field PID 

screening result.  All soil samples from the DBA were analyzed for RCRA metals (arsenic, 

barium, cadmium, chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs 

(including PAHs compounds).  Based on the results of the field PID screening, five soil samples 

were selected for additional analyses, including pesticides, herbicides, PCBs, dioxins, and furans.  

The analytical results for the DBA soil samples are provided in Tables 8 through 13.  The 

results are discussed in the following sections. 

 

6.4.1.1    Metals (Table 8) 

 

Chromium, mercury, silver, and vanadium were consistently below detection or below their 

respective DMV and RSL in all samples from the DBA.  Metals reported above their DMV 

and/or RSL in one or more samples were arsenic, barium, cadmium, lead, and selenium.  None 

of the reported values for these metals exceeded the risk-based DMV.  Only arsenic exceeded the 

risk-based RSL.  All of the results exceeding the DMV or RSL were above the Migration to 

Groundwater value (i.e., DMVGW and RSLGW, respectively), which conservatively assumes that 

groundwater beneath the Site is used for residential potable supply.  Results for arsenic, barium, 

cadmium, lead, and selenium are discussed further in the following paragraphs. 

 



VRP Site Assessment Report  WP/1633/QDI/Reports/2012 
Quality Carriers, Inc. Property, Institute, WV - 36 - December 2012 

SAIC Energy, Environment & Infrastructure, LLC 

Arsenic 

 

Results for all soil samples from the DBA were above the risk-based RSL, which is a factor of 

17 lower than the risk-based DMV and nearly a factor of five lower than the mean value reported 

in VRP guidance for natural background concentrations of arsenic in soil in West Virginia.  

Arsenic was reported above the DMVGW (5.8 milligrams per kilogram [mg/kg]) in 12 of 

21 samples.  The RSLGW, which is 0.29 mg/kg, was exceeded in all samples.  All results that 

exceeded the DMV and/or RSL were within the reported range of natural background levels.  

The reported range of natural background values for West Virginia soil is 5.9 mg/kg to 

13 mg/kg, with a mean of 8.64 mg/kg.  The range of arsenic concentrations reported for soil 

samples from the DBA was 1.9 mg/kg to 12 mg/kg, with 16 of the 21 reported values being 

below the background mean. 

 

Barium 

 

None of the barium results exceeded the DMVGW of 1,600 mg/kg.  The RSLGW, which is 

82 mg/kg, was exceeded in 19 of the 21 samples.  All results that exceeded the RSLGW were 

within the range of natural background levels for barium in soil in West Virginia.  For barium, 

the reported range of natural background values is 300 mg/kg to 500 mg/kg, with a mean of 

360 mg/kg.  The range of concentrations reported for soil samples from the DBA was 22 mg/kg 

to 460 mg/kg, with all but one of the reported values being below the background mean of 

360 mg/kg.  It is noted that the RSLGW is substantially lower than the reported natural 

background range and mean value. 

 

Cadmium 

 

Cadmium was below detection in all but two samples, with only the result for the DBA-4 (16 to 

18 feet) sample exceeding the DMV or RSL.  This sample result is anomalous by comparison to 

cadmium results for all other soil samples from the Site and, therefore, is regarded to be 

uncertain. 
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Lead 

 

The DMVGW and RSLGW for lead are 270 mg/kg and 14 mg/kg, respectively.  Concentrations of 

lead were below the DMVGW in all samples from the DBA, but exceeded the RSLGW in 13 of the 

21 samples.  The natural background range for lead in soil in West Virginia is reported to be 

10 mg/kg to 20 mg/kg, with a mean of 16.5 mg/kg.  The RSLGW is substantially lower than the 

reported background range and mean value.  Of the 13 samples where the reported lead value 

exceeded the RSLGW, three values (two results of 23 mg/kg and one result of 27 mg/kg) 

marginally exceeded the reported natural background range.  These results are not regarded to 

represent impacts to soil associated with the DBA. 

 

Selenium 

 

The DMVGW and RSLGW for selenium are 5.2 mg/kg and 0.26 mg/kg, respectively.  The range of 

natural background concentrations for West Virginia soil is reported to be up to 0.8 mg/kg.  Only 

one result (5.6 mg/kg) for soil samples from the DBA exceeded the DMVGW.  All reported 

detections of selenium exceeded the RSLGW and the natural background range.  It is noted that 

selenium was reported in nearly all of the soil samples from the DBA, including samples from all 

depth intervals, regardless of the relative position of the sample to the former excavation.  Also, 

except for the value of 5.6 mg/kg, the range of reported concentrations was from 1.5 mg/kg to 

3.9 mg/kg, which is relatively consistent for an analyte in natural soil.  In addition, the selenium 

values for the DBA soil samples are similar to values reported for soil samples from other areas 

of the Site where no evidence of impacts was determined (e.g., polymer spill area, described 

below).  Considering these observations, the concentrations of selenium reported for soil samples 

from the DBA are regarded to represent natural conditions for soil in the local area. 

 

6.4.1.2    VOCs (Table 9) 

 

VOCs were reported above the sample reporting limits in 12 of 21 soil samples collected in the 

DBA.  A total of 23 different VOCs were reported in at least one sample, with the following 

13 compounds reported above their respective DMV and/or RSL in at least one sample. 
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1,1,2-Trichloroethane Benzene Methylene Chloride 

1,1-Dichloroethane Chlorobenzene Naphthalene 

1,1-Dichloroethene Chloroform Trichloroethene 

1,2-Dichloroethane cis-1,2-Dichloroethene Vinyl Chloride 

1,2-Dichloropropane   

 

All of the results exceeding the DMV or RSL were above the DMVGW and/or RSLGW.  None of 

the reported values for these VOCs exceeded the risk-based DMV or RSL. 

 

The DMVGW and/or RSLGW were not exceeded in any of the soil samples from the DBA-3 

location.  One VOC exceeded its DMVGW and/or RSLGW at DBA-2 (chlorobenzene), DBA-4 

(vinyl chloride), and DBA-7 (methylene chloride).  At the remaining locations (DBA-1, DBA-5, 

and DBA-8), the predominant VOCs exceeding their respective standards were benzene, 

chlorobenzene, naphthalene, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride.  At both 

DBA-5 and DBA-8, located within the approximate outline of the former excavation area, the 

results exceeding DMVGW and/or RSLGW were for samples from the 6- to 8-foot and 16- to 

18-foot depth interval. 

 

6.4.1.3    SVOCs (Table 10) 

 

The only SVOCs reported at concentrations above their sample reporting limits were 

bis(2-ethylhexyl)phthalate (10 samples), naphthalene (one sample), and 2-methylnaphthalene 

(one sample).  Of these, only the reported result for naphthalene in the 6- to 8-foot sample from 

the DBA-8 location exceeded its DMV and/or RSL.  The result was well below both risk-based 

values, but above the DMVGW and RSLGW. 

 

6.4.1.4    Pesticides/Herbicides (Table 11) 

 

Based on field screenings to identify samples potentially containing relatively high levels of 

contamination, five samples from the DBA were selected for analysis of pesticide and herbicide 

compounds.  All of the results were below sample reporting limits. 
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6.4.1.5    PCBs (Table 12) 

 

Based on field screenings to identify samples potentially containing relatively high levels of 

contamination, five samples from the DBA were selected for analysis of PCBs.  All of the results 

were below sample reporting limits. 

 

6.4.1.6    Dioxins/Furans (Table13) 

 

Based on field screenings to identify samples potentially containing relatively high levels of 

contamination, five samples from the DBA were selected for analysis of dioxin/furan 

compounds.  The analytical results were converted to total 2,3,7,8-TCDD toxicity equivalents 

using applicable TEFs for dioxin and dioxin-like compounds.  The results for all samples are 

below the DMV and RSL. 

 

6.4.2    Treated Soil Stockpile 

 

A total of 20 soil samples (including two duplicate samples) were collected from nine locations 

at the TSS (see Figure 6).  At each location, the soil samples from the two depth intervals that 

yield the highest readings from the PID scan were collected for laboratory analyses.  All soil 

samples from the TSS were analyzed for RCRA metals (arsenic, barium, cadmium, chromium, 

lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs (including PAH compounds).  

These results are given in Tables 14 through 16.  Based on the results of the field PID 

screening, the sample from the 5- to 7-foot depth interval at the TSS-7 location was selected for 

additional analyses, including pesticides, herbicides, PCBs, dioxins, and furans.  These are 

included in Tables 11 through 13.  The results are discussed in the following sections. 

 

6.4.2.1    Metals (Table 14) 

 

Cadmium, chromium, mercury, silver, and vanadium were consistently below detection or below 

their respective DMV and RSL in all samples from the TSS.  Metals reported above their DMV 

and/or RSL in one or more samples were arsenic, barium, lead, and selenium.  None of the 
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reported values for these metals exceeded the risk-based DMV.  Only arsenic exceeded the 

risk-based RSL.  All of the results exceeding the DMV or RSL were above the Migration to 

Groundwater value (i.e., DMVGW and RSLGW, respectively), which conservatively assumes that 

groundwater beneath the Site is used for residential potable supply.  Results for arsenic, barium, 

lead, and selenium are discussed further in the following paragraphs. 

 

Arsenic 

 

Results for all soil samples from the TSS were above the risk-based RSL, which is a factor of 

17 lower than the risk-based DMV and nearly a factor of five lower than the mean value reported 

in VRP guidance for natural background concentrations of arsenic in soil in West Virginia.  

Arsenic was reported above the DMVGW (5.8 mg/kg) in 17 of 20 samples and above the RSLGW, 

which is 0.29 mg/kg, in all samples.  All results that exceeded the DMV and/or RSL were within 

the reported range of natural background levels.  The reported range of natural background 

values for West Virginia soil is 5.9 mg/kg to 13 mg/kg, with a mean of 8.64 mg/kg.  The range of 

arsenic concentrations reported for soil samples from the TSS was 3.7 mg/kg to 11 mg/kg, with 

17 of the 20 reported values being below the background mean. 

 

Barium 

 

None of the barium results exceeded the DMVGW of 1,600 mg/kg.  The RSLGW, which is 

82 mg/kg (approximately a factor of 20 lower than the DMVGW), was exceeded in 17 of 

20 samples.  All results that exceeded the RSLGW were within the range of natural background 

levels for barium in soil in West Virginia.  For barium, the reported range of natural background 

values is 300 mg/kg to 500 mg/kg, with a mean of 360 mg/kg.  The range of concentrations 

reported for soil samples from the TSS was 30 mg/kg to 230 mg/kg, with all of the reported 

values being below the background mean of 360 mg/kg. 
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Lead 

 

The DMVGW and RSLGW for lead are 270 mg/kg and 14 mg/kg, respectively.  Concentrations of 

lead were below the DMVGW in all samples from the TSS, but exceeded the RSLGW in 19 of 

20 samples.  The natural background range for lead in soil in West Virginia is reported to be 

10 mg/kg to 20 mg/kg, with a mean of 16.5 mg/kg.  The RSLGW is substantially lower than the 

reported background range and mean value.  Of the 19 samples where the reported lead value 

exceeded the RSLGW, four values (ranging from 21 mg/kg to 23 mg/kg) marginally exceeded the 

reported natural background range.  These results are not regarded to represent impacts to soil 

associated with the TSS. 

 

Selenium 

 

The DMVGW and RSLGW for selenium are 5.2 mg/kg and 0.26 mg/kg, respectively.  None of the 

results for soil samples from the TSS exceeded the DMVGW.  Results for all soil samples exceed 

the RSLGW.  The range of natural background concentrations for West Virginia soil is reported to 

be up to 0.8 mg/kg.  Although all reported detections of selenium also exceed the reported 

natural background range, it is noted that values for samples from the TSS are similar to values 

reported for soil samples from other areas of the Site where no evidence of impacts was 

determined (e.g., polymer spill area, described below).  Considering these observations, the 

concentrations of selenium reported for soil samples from the DBA are regarded to represent 

natural conditions for soil in the local area. 

 

Results for the TSS soil samples were also compared to LDRs under the RCRA, specifically, the 

Universal Treatment Standards under the CFR, Title 40, Subpart D, §268.48.  The LDRs are the 

highest concentration of a substance that can be present in a waste to be eligible for land 

disposal.  In the case of metals, the LDRs are based on the concentration in leachate resulting 

from the leaching of the waste material using the TCLP.  For the metals detected in the TSS soil 

samples, given below are the LDRs and the range of total metals concentrations reported in the 

samples. 
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METAL 

 
LDR 

(mg/L) 

CONCENTRATION 
RANGE 
(mg/kg) 

Arsenic 5.0 3.7 – 11 
Barium 21 30 – 230 
Chromium 0.6 14 – 29 
Lead 0.75 12 – 23 
Mercury 0.025 0.035 – 0.055 
Selenium 5.7 1.6 – 4.3 
Vanadium 1.6 18 – 47 

 

Although total metals concentrations are not directly comparable to leaching-based LDRs, at the 

total concentrations reported for each of these metals, it is considered unlikely that these 

concentrations would yield leachate concentrations exceeding the LDRs. 

 

6.4.2.2    VOCs (Table 15) 

 

VOCs were reported above the sample reporting limits in 17 of 20 soil samples collected in the 

TSS, including samples from eight of the nine sampling locations.  A total of 17 different VOCs 

were reported in at least one sample, with the following compounds reported above their 

respective DMV and/or RSL in at least one sample. 

 

Benzene 

Chlorobenzene 

Ethylbenzene 

Methylene Chloride 

Naphthalene 

Trichloroethene 

 

All of the results exceeding the DMV or RSL were above the DMVGW and/or RSLGW.  None of 

the reported values for these VOCs exceeded the risk-based DMV or RSL. 

 

VOC results for the TSS soil samples were also compared to LDRs.  VOC concentrations 

exceeded the LDRs in two samples from the TSS, as summarized below. 
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VOC LDR TSS-2 (5’-7’) TSS-4 (6’-8’) 

Ethylbenzene 10,000 µg/kg < LDR 11,000 µg/kg 

Naphthalene 5,600 µg/kg 7,400 µg/kg 26,000 µg/kg 

 

6.4.2.3    SVOCs (Table 16) 

 

SVOCs reported in TSS soil samples were 2-methylnaphthalene, bis(2-ethylhexyl)phthalate, 

naphthalene, and N-nitrosodiphenylamine.  None of these compounds exceeded their risk-based 

DMV or RSL values.  Bis(2-ethylhexyl)phthalate was reported above its RSLGW in five samples 

and naphthalene was reported above its DMVGW and RSLGW in seven samples.  One or both of 

these compounds exceeded its DMVGW and/or RSLGW in soil samples from all locations except 

TSS-7 and TSS-8. 

 

SVOC results for the TSS soil samples also were compared to LDRs, as available.  None of the 

results exceeded LDRs. 

 

6.4.2.4    Pesticides/Herbicides (Table 11) 

 

Based on field screenings to identify samples potentially containing relatively high levels of 

contamination, the soil sample from the 5- to 7-foot interval at the TSS-2 location was selected 

for analysis of pesticide and herbicide compounds.  Alpha-BHC (0.013 mg/kg) and beta-BHC 

(0.02 mg/kg) were reported at concentrations exceeding their respective DMVGW of 0.011 mg/kg 

and 0.0043 mg/kg.  Both results were well below their respective risk-based DMV and RSL, and 

also well below the LDRs for these compounds (0.066 mg/kg). 

 

6.4.2.5    PCBs (Table 12) 

 

Based on field screenings, the soil sample from the 5- to 7-foot interval at the TSS-2 location 

also was selected for analysis of PCBs.  All results were below the sample reporting limits. 
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6.4.2.6    Dioxins/Furans (Table 13) 

 

Based on field screenings, the soil sample from the 5- to 7-foot interval at the TSS-2 location 

also was selected for analysis of dioxin/furan compounds.  The analytical results were converted 

to total 2,3,7,8-TCDD toxicity equivalents using applicable TEFs for dioxin and dioxin-like 

compounds.  The resulting value is below the DMV and RSL.  Individual dioxin and furan 

compounds detected in the sample were well below their respective LDRs. 

 

6.4.3    Polymer Spill Area 

 

Soil samples were collected at two locations in the PSA, designated PSA-1 and PSA-2 (see 

Figure 7).  At each location, two soil samples were collected for laboratory analyses.  In 

accordance with the work plan, soil samples for laboratory analyses were collected from the 0- to 

2-foot and 6- to 8-foot depth intervals.  A total of five soil samples from the PSA were analyzed, 

including one duplicate sample.  PSA soil samples were analyzed for RCRA metals (arsenic, 

barium, cadmium, chromium, lead, mercury, selenium, silver), vanadium, VOCs, and SVOCs 

(including PAH compounds).  The analytical results for the PSA soil samples are provided in 

Tables 17 through 19.  The results are discussed in the following sections. 

 

6.4.3.1    Metals (Table 17) 

 

Cadmium, chromium, mercury, and vanadium were consistently below detection or below their 

respective DMV and RSL in all samples from the PSA.  Metals reported above their DMV 

and/or RSL in one or more samples were arsenic, barium, lead, selenium, and silver.  None of the 

reported values for these metals exceeded the risk-based DMV.  Only arsenic exceeded the 

risk-based RSL.  All of the results exceeding the DMV or RSL were above the Migration to 

Groundwater value (i.e., DMVGW and RSLGW, respectively), which conservatively assumes that 

groundwater beneath the Site is used for residential potable supply.  Results for arsenic, barium, 

lead, and selenium are discussed further in the following paragraphs. 
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Arsenic 

 

Arsenic results for all soil samples from the TSS were above the risk-based RSL, which is a 

factor of 17 lower than the risk-based DMV and nearly a factor of five lower than the mean value 

reported in VRP guidance for natural background concentrations of arsenic in soil in West 

Virginia.  Arsenic was reported above the DMVGW (5.8 mg/kg) in the samples from PSA-1 and 

above the RSLGW, which is 0.29 mg/kg, in all samples.  All results that exceeded the DMV 

and/or RSL were within the reported range of natural background levels and below the mean 

background value.  The reported range of natural background values for West Virginia soil is 

5.9 mg/kg to 13 mg/kg, with a mean of 8.64 mg/kg.  The range of arsenic concentrations 

reported for soil samples from the PSA was 2.9 mg/kg to 6.8 mg/kg. 

 

Barium 

 

None of the barium results exceeded the DMVGW of 1,600 mg/kg.  The RSLGW, which is 

82 mg/kg (approximately a factor of 20 lower than the DMVGW), was exceeded in all of the PSA 

soil samples.  All results that exceeded the RSLGW were within the range of natural background 

levels for barium in soil in West Virginia and below the mean background value.  For barium, 

the reported range of natural background values is 300 mg/kg to 500 mg/kg, with a mean of 

360 mg/kg.  The range of concentrations reported for soil samples from the PSA was 110 mg/kg 

to 190 mg/kg. 

 

Lead 

 

The DMVGW and RSLGW for lead are 270 mg/kg and 14 mg/kg, respectively.  Concentrations of 

lead were below the DMVGW in all samples from the PSA, but exceeded the RSLGW in four of 

five samples.  The natural background range for lead in soil in West Virginia is reported to be 

10 mg/kg to 20 mg/kg, with a mean of 16.5 mg/kg.  The RSLGW is substantially lower than the 

reported background range and mean value.  Results for two of the four samples where the 

reported lead value exceeded the RSLGW (21 mg/kg and 28 mg/kg) marginally exceeded the 
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reported natural background range.  These results are not regarded to represent impacts to soil 

associated with the TSS. 

 

Selenium 

 

The DMVGW and RSLGW for selenium are 5.2 mg/kg and 0.26 mg/kg, respectively.  None of the 

results for soil samples from the PSA exceeded the DMVGW.  Results for four of the five soil 

samples exceed the RSLGW.  The result for the remaining sample was reported as <2.3 mg/kg.  

Although this reporting limit is above the RSLGW, no estimated detection above the method 

detection limit of 0.21 mg/kg was reported.  The range of natural background concentrations for 

West Virginia soil is reported to be up to 0.8 mg/kg.  Although all reported detections of 

selenium exceed the reported natural background range, it is noted that there are no other 

indications of impacts to soil at the PSA (see discussion below).  In addition, similar selenium 

values have been reported for samples from all other areas of the Site, regardless of depth 

interval or location relative to areas of past or suspected releases.  Considering these 

observations, the concentrations of selenium reported for soil samples from the PSA are regarded 

to represent natural conditions for soil in the area. 

 

Silver 

 

Silver was reported in one sample (PSA-2 ─ 0 to 2 feet), at a concentration that is above the 

RSLGW.  No natural background data are provided for silver in the VRP guidance manual.  

However, this is the only detection of silver out of the 51 soil samples analyzed from the Site.  

Consistent with guidance addressing low frequency detections in Section 2.6.2.2 of the VRP 

guidance manual, silver is not present consistently enough or at high enough concentration to 

contribute significantly to risk at the Site. 

 

6.4.3.2    VOCs (Table 18) 

 

VOCs reported in one or more soil samples from the PSA were acetone, cis-1,2-DCE, 

trans-1,2-DCE, TCE, and xylenes.  None of the results exceeded DMV or RSL values. 
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6.4.3.3    SVOCs (Table 19) 

 

SVOCs reported in one or more soil samples from the PSA were acetophenone, 

benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, fluoranthene, and pyrene.  None of the results 

exceeded DMV or RSL values. 

 

6.4.4    Wastewater Treatment Plant Area 

 

Soil samples were collected at two locations where it appeared that seepage from the leaking 

treatment tank may have pooled for a period of time.  The samples were designated WWTP-1 

and WWTP-2 and were collected from the upper one foot of soil.  The samples were analyzed 

for RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver), 

vanadium, VOCs, and SVOCs (including PAH compounds).  The analytical results for the 

WWTP soil samples are provided in Tables 20 through 22.  The results are discussed in the 

following sections. 

 

6.4.4.1    Metals (Table 20) 

 

Cadmium, chromium, silver, and vanadium were consistently below detection or below their 

respective DMV and RSL in the WWTP samples.  Metals reported above their DMV and/or RSL 

were arsenic, barium, lead, mercury, and selenium.  None of the reported values for these metals 

exceeded the risk-based DMV.  Only arsenic exceeded the risk-based RSL.  All of the results 

exceeding the DMV or RSL were above the Migration to Groundwater value (i.e., DMVGW and 

RSLGW, respectively), which conservatively assumes that groundwater beneath the Site is used 

for residential potable supply.  Results for arsenic, barium, lead, mercury, and selenium are 

discussed further in the following paragraphs. 

 

Arsenic 

 

Arsenic results for both WWTP soil samples were above the risk-based RSL, which is a factor of 

17 lower than the risk-based DMV and nearly a factor of five lower than the mean value reported 
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in VRP guidance for natural background concentrations of arsenic in soil in West Virginia.  

Arsenic was reported above the RSLGW in both samples and above the DMVGW (5.8 mg/kg) in 

the WWTP-1 sample.  Both results are within the reported range of natural background levels 

and below the mean background value. 

 

Barium 

 

Neither of the barium results exceeded the DMVGW of 1,600 mg/kg.  The RSLGW, which is 

82 mg/kg (approximately a factor of 20 lower than the DMVGW), was exceeded in the WWTP-1 

sample.  Both results are within the range of natural background levels for barium in soil in West 

Virginia and below the mean background value.  For barium, the reported range of natural 

background values is 300 mg/kg to 500 mg/kg, with a mean of 360 mg/kg.  The barium 

concentrations in the WWTP soil samples were 74 mg/kg to 150 mg/kg. 

 

Lead 

 

The DMVGW and RSLGW for lead are 270 mg/kg and 14 mg/kg, respectively.  Concentrations of 

lead were below the DMVGW, but above the RSLGW in both WWTP samples.  The natural 

background range for lead in soil in West Virginia is reported to be 10 mg/kg to 20 mg/kg, with a 

mean of 16.5 mg/kg.  The RSLGW is substantially lower than the reported background range and 

mean value.  The lead result for the WWTP-1 sample (29 mg/kg) marginally exceeds the 

reported natural background range.  These results are not regarded to represent impacts to soil 

associated with the WWTP. 

 

Mercury 

 

Neither of the WWTP mercury results exceeded the DMVGW of 2.1 mg/kg.  The RSLGW, which 

is 0.1 mg/kg (approximately a factor of 20 lower than the DMVGW), was exceeded in the 

WWTP-2 sample (1.5 mg/kg).  VRP guidance reports the natural background range for mercury 

in soil in West Virginia to be 0.02 mg/kg to 0.44 mg/kg, with a mean value of 0.14 mg/kg.  The 

mercury value for the WWTP-2 sample also exceeds the reported background range. 
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Selenium 

 

The DMVGW and RSLGW for selenium are 5.2 mg/kg and 0.26 mg/kg, respectively.  Neither of 

the results for the WWTP soil samples exceeds the DMVGW.  Results for both samples exceed 

the RSLGW.  The range of natural background concentrations for selenium in West Virginia is 

reported to be up to 0.8 mg/kg.  Although both reported detections of selenium also exceed the 

reported natural background range, similar selenium values have been reported for samples from 

all other areas of the Site, regardless of depth interval or location relative to areas of past or 

suspected releases.  Considering these observations, the concentrations of selenium reported for 

the WWTP soil samples are regarded to represent natural conditions for soil in the area. 

 

6.4.4.2    VOCs (Table 21) 

 

All VOCs analyzed were below detection in both WWTP soil samples. 

 

6.4.4.3    SVOCs (Table 22) 

 

Eleven SVOCs were reported in the WWTP soil samples.  Bis(2-ethylhexyl)phthalate was the 

only SVOC reported in the WWTP-1 sample.  Ten additional SVOCs, predominantly PAH 

compounds, were reported in the WWTP-2 sample.  None of the SVOCs concentrations exceed 

their respective risk-based DMV or RSL values, or the DMVGW.  Concentrations of 

benzo(a)anthracene and benzo(b)fluoranthene exceed their respective RSLGW.  It is noted that 

PAH compounds are constituents in a variety of common materials, such as coal and asphalt.  As 

such, the isolated detections of certain PAH compounds at concentrations below the DMVGW, 

but above the RSLGW, are not regarded to represent impacts to soil at the WWTP. 

 

6.4.5    Disposal Pit Area – AOC No. 1 

 

Soil samples were collected at two locations (designated WTA-1 and WTA-2) within the area 

believed to correspond to the reported disposal pit area, just north-northeast of the wastewater 

treatment area (see Figure 4).  At each location, three soil samples were collected for laboratory 
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analyses.  In addition, a field duplicate sample was collected.  All soil samples were analyzed for 

RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver), 

vanadium, VOCs, and SVOCs (including PAH compounds).  These results are provided in 

Tables 23 through 25.  Based on results of field screenings, the samples from the WTA-2 

location, 3- to 5-foot and 12- to 13-foot intervals, were also analyzed for pesticides, herbicides, 

PCBs, dioxins, and furans.  These results are included in Tables 11 through 13.  The results are 

discussed in the following sections. 

 

6.4.5.1    Metals (Table 23) 

 

Cadmium, chromium, mercury, silver, and vanadium were consistently below detection or below 

their respective DMV and RSL in all of the WTA samples.  Metals reported above their DMV 

and/or RSL in one or more samples were arsenic, barium, lead, and selenium.  None of the 

reported values for these metals exceeded the risk-based DMV.  Only arsenic exceeded the 

risk-based RSL.  All of the results exceeding the DMV or RSL were above the Migration to 

Groundwater value (i.e., DMVGW and RSLGW, respectively), which conservatively assumes that 

groundwater beneath the Site is used for residential potable supply.  Results for arsenic, barium, 

lead, and selenium are discussed further in the following paragraphs. 

 

Arsenic 

 

Results for all WTA soil samples were above the risk-based RSL, which is a factor of 17 lower 

than the risk-based DMV and nearly a factor of five lower than the mean value reported in VRP 

guidance for natural background concentrations of arsenic in soil in West Virginia.  Arsenic was 

reported above the DMVGW (5.8 mg/kg) in six of the seven samples and above the RSLGW, 

which is 0.29 mg/kg, in all samples.  All results that exceeded the DMV and/or RSL were within 

the reported range of natural background levels.  The reported range of natural background 

values for West Virginia soil is 5.9 mg/kg to 13 mg/kg, with a mean of 8.64 mg/kg.  The range of 

arsenic concentrations reported for the WTA soil samples was 4.5 mg/kg to 8.8 mg/kg, with six 

of the seven reported values being below the background mean.  These results are not regarded 

to represent impacts to soil associated with the alleged disposal pit area. 
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Barium 

 

None of the barium results exceeded the DMVGW of 1,600 mg/kg.  The RSLGW, which is 

82 mg/kg (approximately a factor of 20 lower than the DMVGW), was exceeded in six of the 

seven samples.  All results that exceeded the RSLGW were within the range of natural 

background levels for barium in soil in West Virginia and below the background mean value.  

For barium, the reported range of natural background values is 300 mg/kg to 500 mg/kg, with a 

mean of 360 mg/kg.  The range of concentrations reported for the WTA soil samples was 

72 mg/kg to 170 mg/kg.  These results are not regarded to represent impacts to soil associated 

with the alleged disposal pit area. 

 

Lead 

 

The DMVGW and RSLGW for lead are 270 mg/kg and 14 mg/kg, respectively.  Concentrations of 

lead were below the DMVGW in all WTA samples, but exceeded the RSLGW in six of seven 

samples.  The natural background range for lead in soil in West Virginia is reported to be 

10 mg/kg to 20 mg/kg, with a mean of 16.5 mg/kg.  The RSLGW is substantially lower than the 

reported background range and mean value.  Of the seven samples where the reported lead value 

exceeded the RSLGW, only one value (21 mg/kg) marginally exceeded the reported natural 

background range.  These results are not regarded to represent impacts to soil associated with the 

alleged disposal pit area. 

 

Selenium 

 

The DMVGW and RSLGW for selenium are 5.2 mg/kg and 0.26 mg/kg, respectively.  None of the 

results for the WTA soil samples exceed the DMVGW.  Results for all soil samples exceed the 

RSLGW.  The range of natural background concentrations for West Virginia soil is reported to be 

up to 0.8 mg/kg.  Although all reported detections of selenium also exceed the reported natural 

background range, it is noted that values for the WTA samples are similar to values reported for 

soil samples from other areas of the Site where no evidence of impacts was determined 

(e.g., polymer spill area).  It is also noted that similar selenium values have been reported for 
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samples from all other areas of the Site, regardless of depth interval or location relative to areas 

of past or suspected releases.  Considering these observations, the concentrations of selenium 

reported for the WTA soil samples are regarded to represent natural conditions for soil in the 

local area. 

 

6.4.5.2    VOCs (Table 24) 

 

VOCs were not reported in any of the samples from the WTA-1 location, but were reported in all 

samples from the WTA-2 location.  A total of 30 different VOCs were reported in the WTA-2 

samples, with the following 17 compounds reported above their respective DMV and/or RSL in 

at least one sample. 

 

1,1,2-Trichloroethane Benzene Naphthalene 

1,1-Dichloroethene Chlorobenzene Tetrachloroethene 

1,2-Dichlorobenzene Chloroform Toluene 

1,2-Dichloroethane cis-1,2-Dichloroethene Trichloroethene 

1,2-Dichloropropane Ethylbenzene Trichlorofluoromethane 

 Methylene Chloride Vinyl Chloride 

 

All of the results exceeding the DMV or RSL were above the DMVGW and/or RSLGW.  None of 

the reported values for these VOCs exceeded the risk-based DMV or RSL.  In general, the 

highest concentrations of VOCs were reported in the 12- to 13-foot sample. 

 

6.4.5.3    SVOCs (Table 25) 

 

A total of 17 SVOCs were reported in the WTA soil samples, with detections in three of the 

seven samples.  SVOCs reported above their respective DMVGW and/or RSLGW values were 

bis(2-ethylhexyl)phthalate, naphthalene, and n-nitrosodiphenylamine in the WTA-2 (12- to 

13-foot) sample and naphthalene in the WTA-2 (3- to 5-foot) sample.  SVOC detections were 

more prevalent and at higher concentrations in the WTA-2 (12- to 13-foot) sample.  None of the 

detected values exceed their risk-based DMV or RSL. 
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6.4.5.4    Pesticides/Herbicides (Table 11) 

 

Except for alpha-BHC, all pesticide/herbicide compounds were below detection in the two WTA 

soil samples analyzed for this group of parameters.  Alpha-BHC was reported in both samples at 

concentrations (0.013 mg/kg and 0.018 mg/kg) nominally above the DMVGW of 0.011 mg/kg.  

Neither of these results is above the risk-based DMV or RSL values. 

 

6.4.5.5    PCBs (Table 12) 

 

All PCBs were below detection in both WTA soil samples analyzed for this group of parameters. 

 

6.4.5.6    Dioxins/Furans (Table 13) 

 

The analytical results for dioxin/furan compounds were converted to total 2,3,7,8-TCDD toxicity 

equivalents using applicable TEFs for dioxin and dioxin-like compounds.  The resulting values 

for both WTA soil samples are below the DMV and RSL. 

 

6.4.6    Summary of Soil Results 

 

In all, a total of 59 soil samples (including duplicate samples) were collected from various depth 

intervals at 22 locations and five areas on the Site where contaminants are known or suspected to 

have been released to soil. 

 

6.4.6.1    Metals 

 

RCRA metals and vanadium were analyzed on all samples from the Site.  Cadmium, chromium, 

and vanadium were below detection or below their respective DMV and RSL values in all 

samples.  Silver was reported in only one soil sample from the Site, with the result above the 

RSLGW.  Mercury was reported in two soil samples, both from the wastewater treatment plant 

seepage area, with one of the results above the RSLGW.  Metals reported above their DMV and/or 

RSL most consistently were arsenic, barium, lead, and selenium.  Of these, only arsenic was 
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reported at concentrations above a risk-based criterion (RSL).  Barium, lead, and selenium were 

reported only above their respective Migration to Groundwater DMV and/or RSL, which 

conservatively assumes that groundwater beneath the Site is used for residential potable supply.  

All of the results for arsenic and barium are within or below natural background concentrations, 

as reported in the VRP guidance manual.  Certain lead results marginally exceed the reported 

natural background range, but are not regarded to represent impacts to soil associated with the 

Site.  All of the detected concentrations of selenium exceed the reported natural background 

range and the RSLGW; however, the results for all areas of the Site fall within a fairly narrow 

concentration range and there is no apparent relationship of higher concentration to potential 

release locations and/or depth interval.  Considering these conditions, the selenium results are 

regarded to represent natural conditions for soil at the Site.  Overall, the analytical results 

indicate that impacts to soil at the Site by metals are negligible. 

 

6.4.6.2    VOCs 

 

No VOCs were reported in soil samples from the wastewater treatment plant seepage area, and 

only low-level detections of a few VOCs were reported for samples from the polymer spill area, 

with no results exceeding DMV or RSL values. 

 

VOCs exceeding their respective DMVGW and/or RSLGW in samples from the TSS were benzene, 

chlorobenzene, ethylbenzene, methylene chloride, naphthalene, and TCE.  Naphthalene exceeded 

the LDR in two samples and ethylbenzene exceeded the LDR in one sample from the TSS. 

 

VOC detections above DMVGW and/or RSLGW values occurred most predominantly in soil 

samples from the DBA and the WTA-2 location in the area believed to correspond to a former 

disposal pit just north-northeast of the wastewater treatment plant.  In these areas, VOCs 

exceeding DMVGW and/or RSLGW were the following: 

 

1,1,2-Trichloroethane Benzene Tetrachloroethene 

1,1-Dichloroethane Chlorobenzene Toluene 

1,1-Dichloroethene Chloroform Trichloroethene 
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1,2-Dichloroethane Ethylbenzene Trichlorofluoromethane 

cis-1,2-Dichloroethene Methylene Chloride Vinyl Chloride 

1,2-Dichloropropane Naphthalene  

 

None of the detections of VOCs in any of the soil samples from the Site exceeded risk-based 

DMV or RSL values. 

 

6.4.6.3    SVOCs 

 

SVOC detections above DMVGW or RSLGW values were sporadic.  No SVOC detections 

exceeding DMVGW or RSLGW were reported for samples from the PSA.  SVOCs exceeding 

DMVGW and/or RSLGW in other areas of the Site are the following: 

 

Naphthalene 

Bis(2-ethylhexyl)phthalate 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

N-Nitrosodiphenylamine 

 

None of the results for these compounds exceed risk-based DMV or RSL values, and none of the 

results for samples from the TSS exceed applicable LDRs. 

 

6.4.6.4    Pesticides/Herbicides 

 

Alpha-BHC and beta-BHC were the only pesticide/herbicide compounds reported above their 

DMVGW and/or RSLGW.  Both compounds exceeded their DMVGW and RSLGW in the soil sample 

from the TSS-2 location.  Alpha-BHC was reported above its DMVGW and RSLGW in both 

samples analyzed from the WTA locations.  None of the results were above risk-based DMV or 

RSL values.  None of the results for the TSS exceeded LDR values. 
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6.4.6.5    PCBs 

 

PCBs were below detection in all soil samples analyzed. 

 

6.4.6.6    Dioxins/Furans 

 

Dioxin/furan results were converted to TCDD toxicity equivalents using applicable TEFs for 

dioxins and dioxin-like compounds.  The resulting values for all samples analyzed for 

dioxin/furan compounds were below DMV and RSL values.  Results for individual dioxin/furan 

compounds in the sample from the TSS were below LDR values. 

 

6.5    Analytical Results for Groundwater 

 

As described in Section 5.2.4, groundwater samples were collected from nine MW series 

groundwater monitoring wells and three temporary (TMP series) groundwater sampling points.  

Monitoring wells MW-101 and MW-110 are located hydraulically upgradient from areas of 

current or previous waste handling (see Figure 10).  Wells MW-102, MW-103, MW-107, and 

MW-109, and temporary points TMP-2, TMP-3, and TMP-5 are located along a line just north of 

and roughly parallel to the downgradient boundary of the Site.  Wells MW-104, MW-105, and 

MW-106, and temporary point TMP-1, are located within or adjacent to known or suspected 

release areas. 

 

Laboratory data are tabulated according to each category of analyses (e.g., metals, VOCs, 

SVOCs).  In accordance with VRP guidance, a minimum of 10 percent of the laboratory data for 

soil samples was subjected to Level III data validation.  The general criteria used to assess the 

analytical integrity of the data were based on an examination of: case narrative, analytical 

holding times, sample preservation, method calibration, method and project blanks, analytical 

surrogate recoveries, internal standard performance, MS/MSD recoveries and differences, LCS 

recoveries, and re-analysis and secondary dilution recovery.  Documentation of the data 

validation process and findings is provided in Appendix H. 
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The wells and temporary points were sampled twice, once in August and once in 

September 2012.  During each event, samples were analyzed for arsenic, barium, iron, lead, 

manganese, vanadium, VOCs, and SVOCs.  For metals, both field filtered and unfiltered samples 

were collected.  Samples from the August sampling event were also analyzed for 

pesticide/herbicide compounds and PCBs.  It is noted that during the August sampling event, 

monitoring wells WWT-1 and WWT-2, and temporary point TMP-1 did not yield sufficient 

water for sampling.  During the September event, WWT-1 and TMP-1 yielded sufficient water 

for analysis of VOCs only.  The analytical results for groundwater samples are provided in 

Tables 26 through 30. 

 

The following sections describe the analytical results for groundwater.  To provide a frame of 

reference and as described in the SAWP, analytical results are compared to VRP DMV and 

USEPA RSL values.  For groundwater, both DMV and RSL values assume that groundwater 

beneath the Site is used for residential potable supply.  For purposes of discussions in the 

following sections, this provides a very conservative screening of the analytical results, as there 

is no known groundwater use in the vicinity of the Site. 

 

6.5.1    Metals (Table 26) 

 

Because existing groundwater monitoring wells had not been sampled since 2005, efforts were 

made to redevelop the wells prior to the August sampling event.  At least several well volumes of 

water were removed from each well the week before the initial sampling event.  Each sampling 

event also included purging of at least three well volumes of water prior to sample collection at 

each well.  Wells that went dry during purging were sampled upon recovery.  Despite 

redevelopment and pre-sample purging, groundwater from the monitoring wells and temporary 

points was characterized by varying degrees of turbidity.  As a result, metals results for 

unfiltered samples are regarded to be highly biased by suspended sediment in the samples that is 

digested by the acid preservative in the sample bottles.  The discussions below are based on 

results for filtered samples. 
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Results for barium and lead were below DMV and RSL values in all groundwater samples 

collected during both sampling events.  Results for arsenic, iron, manganese, and vanadium are 

discussed in the following paragraphs. 

 

Arsenic 

 

Arsenic was reported above DMV and RSL values (both 10 micrograms per liter [µg/L]) only in 

samples from the MW-104 and MW-105 monitoring wells, with all results for both of these 

wells exceeding the DMV and RSL.  Arsenic results for these wells range from 25 µg/L to 

60 µg/L.  Arsenic occurs in groundwater in two forms, As+5 and As+3, with the reduced form 

exhibiting substantially greater solubility.  Because arsenic exhibits increased solubility under 

reducing conditions, it is considered likely that the results reflect the reduced form of 

arsenic (As+3). 

 

Both MW-104 and MW-105 are located adjacent to the DBA, where the highest concentrations 

of organic compounds have been historically reported in groundwater at the Site.  An increased 

level of biological activity associated with the degradation of organic compounds can result in 

reducing (oxygen depleted) conditions in the groundwater.  Under these reducing conditions, 

naturally-occurring arsenic in soil and bedrock would tend to be more soluble.  Considering 

these conditions, the higher levels of arsenic in groundwater in this area of the Site are not 

interpreted to be directly associated with former disposal or current materials management 

practices at the Site, but rather, the increased solubility of naturally-occurring arsenic under 

reducing conditions. 

 

Iron 

 

Iron was reported above the DMV (26,000 µg/L) and RSL (11,000 µg/L) values only in samples 

from MW-104 and MW-105.  Iron was above both the DMV and RSL in both samples from 

MW-105 (75,000 µg/L and 95,000 µg/L) and above just the RSL in the sample and duplicate 

collected in August from MW-104 (14,000 µg/L and 13,000 µg/L).  Iron most typically occurs in 

groundwater as ferrous iron (Fe+2) and ferric iron (Fe+3), with reduced ferrous iron being the 
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predominant form in solution.  Given the concentrations of iron reported for the MW-104 and 

MW-105 wells, it is considered likely that the results reflect the reduced form of iron. 

 

High concentrations of iron, probably reduced ferrous iron, in samples from MW-104 and 

MW-105 are consistent with arsenic results discussed above.  That is, reducing conditions 

resulting from consumption of dissolved oxygen by the biological degradation of organic 

compounds in groundwater in that area of the Site supports the occurrence of highly-soluble 

ferrous iron. 

 

Manganese 

 

Manganese was reported at concentrations above its DMV (there is no established RSL for 

manganese) in one or both groundwater samples from the following locations: MW-104, 

MW-105, MW-106, MW-107, TMP-2, and TMP-5.  Manganese concentrations above the DMV 

range from 1,800 µg/L to 5,100 µg/L.  Manganese concentrations for samples from monitoring 

wells MW-101 and MW-110 were less than 1,000 µg/L.  In the majority of cases, concentrations 

for the filtered and unfiltered samples are similar, indicating that manganese concentrations are 

not heavily biased by turbidity in the samples, unlike other metals analyzed. 

 

Vanadium 

 

Vanadium was reported at concentrations exceeding the DMV in samples from all monitoring 

wells at the Site, including upgradient wells MW-101 and MW-110.  None of the values exceed 

the USEPA RSL.  It is noted that the DMV (2.6 µg/L) is a factor of 30 lower than the RSL 

(78 µg/L).  Values for the upgradient wells are from 3.6 µg/L to 4.4 µg/L.  Except for reported 

values of 15 µg/L and 12 µg/L for the September samples from MW-103 and TMP-2, 

respectively, the range for all other values above the DMV is 2.8 µg/L to 6.7 µg/L.  It has been 

suggested that the presence of high concentrations of ferrous iron may, to some degree, affect the 

solubility of vanadium, in the form of ferrous vanadate (Hem, 1985).  Based on this relationship, 

the presence of ferrous iron in groundwater at the Site, and the prevalence of vanadium in 

groundwater across the Site, the reported vanadium values are not regarded to reflect impacts to 
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groundwater directly associated with former or current materials disposal or management 

practices at the Site. 

 

6.5.2    VOCs (Table 27) 

 

A total of 21 VOCs were reported in one or more groundwater samples.  Of these, the nine 

VOCs listed below were reported at concentrations above their respective DMV and/or RSL. 

 

 
 
 

COMPOUND 

OCCURRENCE SUMMARY  
 

DMV/RSL 
(µg/L) 

 
RANGE 

EXCEEDING 
DMV/RSL (µg/L) 

 
 

# WELLS 

OVERALL 
FREQUENCY 
>DMV/RSL* 

1,1,2-Trichloroethane 1 2/26 5/5 24 - 25 
1,2-Dichloropropane 1 2/26 5/5 5.6 – 7.9 
1,4-Dichlorobenzene 1 1/26 370/75 150 
1,4-Dioxane 1 2/26 0.67/0.67 280 - 390 
Benzene 3 5/26 5/5 5.2 - 120 
Chlorobenzene 2 4/26 100/100 1,500 – 4,100 
cis-1,2-Dichloroethene 2 2/26 70/70 71 – 120 
Trichloroethene 2 3/26 5/5 49 – 170 
Vinyl Chloride 1 2/26 2/2 5.2 – 5.6 

*-Field duplicates samples treated as single sample for frequency determination. 

 

Except for the two detections of 1,2-dichloropropane, all of these reported VOC detections are 

for samples from monitoring wells MW-104, MW-105, and MW-106, which are adjacent to or 

immediately downgradient from the former DBA.  The detections of 1,2-dichloroporopane that 

nominally exceed the DMV and RSL were at monitoring well MW-102.  No other detections of 

VOCs exceeding DMV or RSL values were reported for sampling locations along the 

downgradient boundary of the Site.  These results indicate minimal potential for the migration of 

VOCs in groundwater beyond the downgradient boundary of the Site at concentrations exceeding 

DMV and/or RSL values. 

 

Table 4 provides a historical summary of VOCs most commonly reported in groundwater 

samples at concentrations exceeding DMV values.  Of the four locations where VOCs were 

reported above DMV and/or RSL values during the two most recent groundwater sampling 
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events, the recent results are generally consistent with historical conditions at MW-104 and 

MW-105, which are closest to the DBA.  At all other downgradient monitoring wells, including 

MW-102 and MW-106, VOC results for the recent sampling events are substantially lower than 

historical values, indicating continued natural degradation/attenuation of VOCs in groundwater 

at the Site. 

 

6.5.3    SVOCs (Table 28) 

 

A total of 29 SVOCs were reported in one or more groundwater samples.  Of these, the 

11 SVOCs listed below were reported at concentrations above their respective DMV and/or RSL. 

 
 
 
 

COMPOUND 

OCCURRENCE SUMMARY  
 

DMV/RSL 
(µg/L) 

 
RANGE 

EXCEEDING 
DMV/RSL (µg/L) 

 
 

# WELLS 

OVERALL 
FREQUENCY 
>DMV/RSL* 

1,1’-Biphenyl 1 2/23 300/0.83 1.1 – 1.7 
1,4-Dioxane 5 8/23 0.67/0.67 0.92 – 190 
Benzo(a)anthracene 3 3/23 0.029/0.029 0.038 – 1.1 
Benzo(a)pyrene 1 1/23 0.2/0.2 0.8 
Benzo(b)fluoranthene 3 3/23 0.029/0.029 0.061 – 1.1 
Benzo(k)fluoranthene 1 1/23 0.29/0.29 1.2 
Bis(2-chloroethyl)ether 2 4/23 0.012/0/012 3.3 – 6.9 
Dibenz(a,h)anthracene 3 3/23 0.0029/0.0029 0.036 – 1.2 
Hexachlorobutadiene 4 4/23 0.86/0.26 0.3 – 1.2 
Indeno(1,2,3-cd)pyrene 3 3/23 0.029/0.029 0.036 – 1.2 
Naphthalene 1 2/23 0.14/0.14 23 - 36 

*-Field duplicates samples treated as single sample for frequency determination. 

 

Of these, the PAH compounds, specifically benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene,  

can be associated with natural materials, such as organic-rich shale and coal, which are both 

prevalent in bedrock in the Kanawha River valley and can be present in unconsolidated deposits 

throughout the area.  As such, concentrations of these compounds in groundwater samples can be 

biased by suspended sediment in the samples that is subject to digestion as part of the analytical 

process.  Despite redevelopment and pre-sample purging, groundwater samples from the 

monitoring wells and temporary points were characterized by varying degrees of turbidity.  It is 
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noted that in all cases where PAH compounds were reported above DMV/RSL values during the 

August sampling event, the corresponding result for the September sampling event was either 

below DMV/RSL values or substantially lower than the initial result.  This is interpreted to 

indicate continued development of the sampling points with successive purging and sampling 

events, resulting in decreased turbidity of samples collected during the September event and 

lower PAH results.  Results for these compounds are not regarded to reflect impacts to 

groundwater by PAH compounds associated with prior disposal or materials management at the 

Site. 

 

Of the remaining SVOC compounds reported above DMV and/or RSL values, 1,4-dioxane was 

reported in all samples from monitoring wells MW-104, MW-105, and MW-106.  These wells 

are all adjacent to or immediately downgradient from the DBA.  Hexachlorobutadiene was above 

its RSL (0.26 µg/L) in the August samples from MW-104 (0.39 µg/L) and MW-105 (0.30 µg/L).  

Results for the September samples from both wells were below detection.  1,1’-Biphenyl was 

reported above the USEPA RSL only at monitoring well MW-104 (1.1 µg/L and 1.7 µg/L).  It is 

noted that these results are nominally above the RSL (0.83 µg/L), but well below the DMV of 

300 µg/L.  Naphthalene also was reported above the DMV and RSL only in samples from 

MW-104.  MW-104 is the closest well to the former DBA. 

 

With regard to monitoring wells along or near the downgradient boundary of the Site, detections 

of SVOCs above DMV or RSL values were few and sporadic.  1,4-Dioxane was reported in the 

September samples from MW-102 and MW-103; both results of 0.92 µg/L.  This result is 

marginally above the DMV and RSL of 0.67 µg/L.  Hexachlorobutadiene was reported above its 

DMV (0.86 µg/L) in the August sample from MW-102 (1.2 µg/L).  The September sample from 

MW-102 (0.22 µg/L) was below both the DMV and RSL.  Hexachlorobutadiene also was above 

its RSL (0.26 µg/L) in one sample from MW-103 (0.34 µg/L).  These results indicate minimal 

potential for migration of SVOCs in groundwater beyond the downgradient boundary of the Site 

at concentrations exceeding DMV and/or RSL values. 

 

Table 5 provides a historical summary of SVOCs reported in groundwater samples at 

concentrations exceeding DMV values.  Only monitoring well MW-104 has a consistent history 
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of SVOC detections, with concentrations exceeding DMV.  Results for the most recent sampling 

events are generally consistent with historical data for this well. 

 

6.5.4    Pesticides/Herbicides (Table 29) 

 

The only pesticide/herbicide compound reported at a concentration exceeding its DMV or RSL 

was Aldrin in the August sample from monitoring well MW-102.  The result of 0.0008 µg/L 

exceeds the RSL of 0.00021 µg/L, but is below the DMV of 0.004 µg/L.  It is also noted that the 

result is flagged for certain quality assurance/quality control (QA/QC) issues and is, therefore, 

regarded as unreliable.  All other pesticide/herbicide results were below detection or below DMV 

and RSL values. 

 

6.5.5    PCBs (Table 30) 

 

The only PCB result that was above detection was PCB Aroclor 1260 in the sample from 

MW-102.  The reported result of 0.16 µg/L exceeds the DMV and RSL values of 0.034 µg/L. 
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7.0    CONTAMINANT FATE AND TRANSPORT 

 

The following sections provide discussions of potential transport pathways for contaminants in 

soil and groundwater at the Site.  These evaluations are considered in the conceptual site model 

(see Section 8 below) and provide support for the identification and evaluation of potential 

exposure scenarios (current and hypothetical future) in the Site-Specific Risk Assessment. 

 

7.1    Soil 

 

Primary transport pathways for constituents in soil typically include erosion and transportation as 

suspended or dissolved material in storm water runoff, erosion and transportation of fine 

particulate material by wind, and leaching of water-soluble constituents by infiltration.  

Volatilization and transport into the atmosphere or intrusion into buildings is also a potential 

transport pathway for VOCs in soil.  These potential transport pathways are discussed in the 

following sections. 

 

7.1.1    Erosion/Storm water Runoff 

 

The developed portion of the Site, where contaminants have been detected in soil samples, is 

largely covered by gravel, except in its eastern end, where it is covered by grasses and light 

brush.  This portion of the Site also is relatively flat, such that the potential for high runoff 

velocity and associated erosion is reduced.  Lastly, data from the soil sampling conducted under 

the VRP indicates that contaminants are largely non-detect or occur at low levels (e.g., below 

risk-based DMV and/or RSL) in surface soil samples (0- to 2-foot depth interval).  Based on the 

combination of these conditions, the potential for transport of contaminants from the Site by way 

of erosion and storm water runoff is regarded to be negligible. 

 

7.1.2    Erosion/Particulate Emissions 

 

As discussed above for erosion and storm water runoff, the developed portion of the Site is 

largely covered by gravel and grass.  Contaminants in soil were largely non-detect or below 
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risk-based DMV and RSL values, the derivation of which considers incidental contact with and 

ingestion of soil particulate, in surface soil samples.  Based on the combination of these 

conditions, the potential for transport of contaminants at the Site by way of wind erosion and 

particulate emissions is regarded to be negligible. 

 

7.1.3    Leaching 

 

The potential for leaching and transport of water-soluble constituents from soil to groundwater 

was evaluated by comparing analytical results for soil samples to leaching-based DMV and RSL 

values, and also by the collection and analysis of groundwater samples from a total of 

14 locations at the Site, with analyses for selected metals, VOCs, SVOCs, pesticides/herbicides, 

PCBs, and dioxins/furans. 

 

Certain metals, VOCs, SVOCs, and pesticide/herbicide compounds were reported in soil samples 

at concentrations above their respective Migration to Groundwater DMV and/or RSL values, 

indicating a potential for leaching to groundwater to occur.  It is noted that these leaching-based 

values assume that groundwater is used for residential potable supply purposes, but there is no 

such use of groundwater at or in the vicinity of the Site. 

 

As described in Section 6.5, four metals, nine VOCs, 11 SVOCs, one pesticide/herbicide 

compound, and one PCB Aroclor were reported in at least one groundwater sample at 

concentrations exceeding its DMV and/or RSL.  These data confirm that leaching of 

water-soluble constituents from soil to groundwater is a transport mechanism at the Site.  The 

migration of dissolved constituents in groundwater is discussed below in Section 7.2. 

 

7.1.4    Volatilization 

 

Concentrations of VOCs in surface soil samples were typically below detection or below DMV 

and RSL values.  As such, volatilization from soil to atmospheric air is not regarded to be a 

significant contaminant transport pathway at the Site.  However, because volatilization to 

ambient air and inhalation of VOCs is not considered in the derivation of DMV values, this 



VRP Site Assessment Report  WP/1633/QDI/Reports/2012 
Quality Carriers, Inc. Property, Institute, WV - 66 - December 2012 

SAIC Energy, Environment & Infrastructure, LLC 

potential migration and exposure pathway will be evaluated further through the Site-Specific 

Risk Assessment, in accordance with VRP guidance. 

 

7.1.5    Vapor Intrusion 

 

Existing facility buildings do not directly overly and are not immediately adjacent to any of the 

locations where VOCs were detected in soil samples.  As such, the potential for volatilization 

and intrusion of VOCs into existing Site buildings is regarded to be negligible.  Because the 

areas where VOCs occur in soil are largely flat-lying and could be subject to development in the 

future, the vapor intrusion migration pathway for a hypothetical future building is a potentially 

significant pathway and will be evaluated in the Site-Specific Risk Assessment. 

 

7.2    Groundwater 

 

Potential transport pathways relating to groundwater include the movement of dissolved 

constituents according to hydraulic gradients (i.e., from areas of higher hydraulic potential to 

areas of lower hydraulic potential), and the volatilization of VOCs from the groundwater and 

movement through the overlying soil to the atmosphere or into structures.  Each of these 

potential transport pathways are discussed in the following sections. 

 

7.2.1    Migration of Dissolved Constituents 

 

Constituents dissolved in groundwater move according to prevailing groundwater flow patterns, 

from areas of higher hydraulic potential (higher groundwater elevation) to areas of lower 

hydraulic potential (lower groundwater elevation).  Concentrations typically tend to decrease 

with distance away from a source and/or time, due to factors such as dilution, degradation, 

adsorption to aquifer matrix materials, and chemical processes.  As discussed in Section 6.3.3, 

groundwater flow in the unconsolidated deposits beneath the Site is generally to the south.  

Movement of constituents dissolved in the groundwater beneath the Site would be expected to 

also be in this direction. 
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Analytical results for groundwater samples show substantial decreases in concentrations of 

contaminants, especially VOCs and SVOCs, over relatively short distances downgradient from 

source areas.  More specifically, concentrations of VOCs and SVOCs are much lower at 

sampling locations MW-108/TMP-5, TMP-2, and MW-103 than at MW-104, MW-105, and 

MW-106.  These data indicate rapid attenuation with groundwater flow distance in the 

unconsolidated deposits. 

 

As discussed in Section 6.5, analytical results for monitoring points along or near the 

downgradient boundary of the Site (i.e., MW-102, MW-103, MW-107, MW-108/TMP-5, 

MW-109, TMP-2, and TMP-3)  indicate minimal potential for migration of contaminants in 

groundwater beyond the downgradient boundary of the Site at concentrations exceeding DMV 

and/or RSL values.  Further, there is no known use of groundwater for potable supply purposes 

in the vicinity of the Site. 

 

Because the Kanawha River is interpreted to be the discharge point for shallow groundwater in 

the area, the potential for impacts to the Kanawha River by dissolved constituents migrating in 

groundwater from beneath the Site was analyzed. 

 

The first step in this analysis was to screen constituents detected in one or more groundwater 

samples against West Virginia Water Quality Standards (WQS) listed in 47CSR2, Appendix E, 

Table 1.  To provide a conservative screening, the highest concentration reported for any 

groundwater sample collected during the VRP sampling program, regardless of location on the 

Site, was compared to the lowest listed WQS.  If the highest groundwater concentration did not 

exceed the lowest WQS, the constituent was not carried further in the analysis.  Table 31 

provides a summary of this screening for those constituents detected in groundwater that have 

WQS established under 47CSR2.  It is noted that the WQS provided in Table 31 reflect the 

designated use of the Kanawha River, which is a warm water fishery.  Although there are no 

public water supply intakes on the Kanawha River near the Site, WQS values for protection of 

human health relating to consumption of fish and water are included in Table 31. 
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Constituents whose highest groundwater concentration exceeded the lowest WQS were further 

evaluated by application of a “dilution factor.”  In this analysis, the volume of groundwater 

moving from beneath the Site was calculated and compared to the 7Q10 flow volume of the 

Kanawha River.  This comparison was used to determine a “dilution factor” that was then 

applied to the highest constituent concentrations in groundwater at the Site to produce a 

theoretical concentration in the river as a result of the groundwater discharge.  It is noted that this 

analysis conservatively assumes that the highest groundwater concentration occurs at the 

downgradient boundary of the Site and that no degradation or other attenuation of the reported 

groundwater concentration occurs between the Site and the river, a distance of about 1,500 feet. 

 

The groundwater discharge volume was calculated by the equation Q = KIA, where: 

 

 Q =  groundwater flow in cubic feet per day (ft3/d), 

 K =  hydraulic conductivity (9.17 ft/day, see Section 6.3.3), 

 I =  horizontal hydraulic gradient (0.085, see Section 6.3.3), 

A =  cross-sectional area of aquifer (saturated thickness x length perpendicular to the 

direction of flow). 

 

The value for saturated thickness was determined using the depth to bedrock and the depth to 

groundwater at Site monitoring wells.  In reviewing boring logs for the monitoring wells at the 

Site, the borings for five wells were found to have reached bedrock.  The data for these wells is 

summarized below. 

 

 
 

WELL 

 
DEPTH TO TOP OF 

BEDROCK (FT) 

DEPTH TO 
GROUNDWATER (FT) 

(9/2012) 

 
SATURATED 

THICKNESS (FT) 

MW-101 20.0 17.51 2.49 
MW-103 26.7 22.36 4.34 
MW-105 31.5 20.04 11.46 
MW-106 36.0 20.30 15.70 
MW-110 33.0 21.91 11.09 

 

To provide a conservative analysis, a thickness of 15 feet was used. 
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The length of the groundwater discharge zone perpendicular to the direction of flow was 

assumed to be the distance between monitoring wells MW-109 and the eastern end of the TSS, a 

distance of approximately 800 feet.  Using this value and a saturated thickness of 15 feet, the 

cross-sectional area (A) of the groundwater discharge zone is calculated to be 12,000 square 

feet (ft2). 

 

Using this value for A, the volume of groundwater flow from beneath the area of interest at the 

Site is calculated as follows: 

 

 Q = KIA 

 Q = 9.17 ft/d x 0.085 x 12,000 ft2 

 Q = 9,353 ft3/d 

 

Data regarding the flow of the Kanawha River was obtained from the USGS online Water 

Information System (WIS) for the gauging station at Charleston, West Virginia.  The lowest 

mean daily flow for a seven-day period for the 10-year period September 1, 2001, through 

September 30, 2011, was used.  The resulting value was 2,030 ft3 per second (CFS).  Converting 

the calculated groundwater discharge volume to CFS gives 0.108 CFS.  Comparing the 

groundwater discharge rate to the river flow rate, yields a dilution factor of about 18,800. 

 

This dilution factor was then applied to the highest concentration reported for each constituent 

detected in any of the monitoring wells/points at the Site (regardless of location) during the two 

groundwater sampling events conducted under the VRP to provide a theoretical in-stream 

concentration that would result from the discharge of groundwater to the river.  For metals, the 

filtered data were used in the analysis of dissolved contaminant migration.  The results are 

summarized in Table 31 and show that none of the resulting theoretical in-stream concentrations 

exceed their lowest WQS value.  By this conservative analysis, the migration of dissolved 

constituents in groundwater beneath the Site is predicted to have negligible effect on surface 

water in the Kanawha River. 
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7.2.2    Volatilization from Groundwater 

 

The monitoring wells and sampling points where concentrations of VOCs are reported in 

groundwater are not immediately adjacent to existing Site buildings.  The closest monitoring 

well to the main facility building is MW-104, which is some 80 feet to the east.  As such, the 

potential for the volatilization of VOCs from groundwater to impact existing Site buildings is 

regarded to be negligible.  As part of the Site-Specific Risk Assessment, the migration of VOCs 

from soil and groundwater to atmospheric air and to hypothetical future buildings in other areas 

of the Site by vapor intrusion will be evaluated. 
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8.0    PRELIMINARY CONCEPTUAL SITE MODEL 

 

As part of the VRP Site Assessment Work Plan, a Preliminary Conceptual Site Model (PCSM) 

was developed to assist in identifying potential COI, contaminant migration pathways, and 

receptors, and to guide the planning of data collection activities.  The PCSM was based on 

extensive pre-existing data and previous studies relating to groundwater flow, potential 

contaminant movement in groundwater, and groundwater use in the area. 

 

The following sections provide updates to the PCSM, based on data and associated 

interpretations from implementation of the VRP SAWP, as described in prior sections of this 

report.  The revised Conceptual Site Model (CSM) will be used to support preparation of the 

Site-Specific Risk Assessment.  A summary of the CSM is provided as Figure 11. 

 

8.1    Contaminants of Interest (COI) 

 

The following paragraphs provide a discussion of the identification of specific COI for the Site.  

The main criteria used in identifying specific COI were the frequency of detection and 

concentration relative to DMV and RSL values.  For metals in soil, concentrations relative to the 

range of natural background concentrations, as reported in VRP guidance, were also considered.  

As described in Section 6.4, a total of 51 soil samples were collected across the Site.  

Groundwater samples were collected from 12 locations on two occasions.  Constituents that were 

reported in less than 10 percent of the total samples (five or fewer for soil and two or fewer for 

groundwater), and the concentrations that were less than the DMV or RSL values were not 

retained as COI for the Site.  All other parameters are retained as COI.  Further discussions of the 

COI are provided in the following sections. 

 

8.1.1    Soil 

 

General categories of COI for soil identified in the Site Assessment Work Plan were certain 

metals, VOCs, SVOCs, pesticides/herbicides, PCBs, and dioxins/furans.  A summary of the COI 

evaluation for soil is provided in Table 32. 
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Metals 

 

Cadmium and silver were reported infrequently is soil samples and are not retained as COI for 

soil.  Mercury was reported in approximately half of the soil samples, with only one result 

marginally exceeding the range of natural background concentrations for West Virginia soil, as 

reported in VRP guidance.  As such, mercury is not retained as a COI for soil.  Metals reported 

in nearly all soil samples were arsenic, barium, chromium, lead, selenium, and vanadium.  

Chromium and vanadium were not reported above their respective DMV or RSL values and were 

consistently within or below the reported natural background range for these metals.  Therefore, 

chromium and vanadium are not retained as COI.  Only arsenic was reported above its risk-based 

DMV or RSL value.  Barium, lead, and selenium were reported above leaching-based DMV 

and/or RSL values in most or all soil samples.  Because arsenic and barium concentrations were 

all within the reported range of natural background concentrations for West Virginia soil, these 

metals are not retained as COI.  The only metals retained as COI for soil at the Site are lead and 

selenium. 

 

VOCs 

 

A total of 32 VOCs were reported in one or more soil samples.  Of these, 22 VOCs were 

reported in greater than 10 percent of the soil samples.  None of the VOC concentrations 

exceeded risk-based DMV or RSL values.  In some cases, few or none of the reported 

concentrations exceeded leaching-based DMV and/or RSL values.  However, due to the 

frequency of detection, these 22 VOCs are retained as COI. 

 

SVOCs 

 

A total of 23 SVOCs were reported in one or more soil samples.  Of these, three were reported in 

more than 10 percent of the soil samples, 2-methylnaphthalene, bis(2-ethylhexyl)phthalate, and 

naphthalene.  None of the SVOC concentrations exceeded risk-based DMV or RSL values, but 

these three compounds are retained as COI for soil. 
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Pesticides/Herbicides 

 

Of the pesticide/herbicide compounds, alpha-BHC was reported in three soil samples and 

beta-BHC was reported in one sample.  All of the reported concentrations were a factor of 200 or 

more below risk-based DMV and RSL values.  These compounds are not retained as COI for soil 

at the Site. 

 

PCBs 

 

PCBs were below detection in all soil samples analyzed and are not retained as COI for soil. 

 

Dioxins/Furans 

 

One or more dioxin/furan compounds were reported in all soil samples analyzed for these 

compounds.  Dioxin/furan results were converted to TCDD toxicity equivalents using applicable 

TEFs for dioxins and dioxin-like compounds.  The resulting values for all samples were below 

DMV and RSL values.  Because the highest calculated toxicity equivalence value (10.9) is more 

than 50 percent of the risk-based RSL value (18), dioxins/furans are retained as COI for soil. 

 

8.1.2    Groundwater 

 

Under the approved SAWP, groundwater samples from the Site were analyzed for selected 

metals, VOCs, SVOCs, pesticides/herbicides, and PCBs.  For each of these categories of 

constituents, identification of COI for groundwater is discussed in the following sections. 

 

Metals 

 

Metals analyzed for groundwater samples were arsenic, barium, iron, lead, manganese, and 

vanadium.  Results for barium and lead were below DMV and RSL values in all groundwater 

samples collected and are not retained as COI for groundwater.  Arsenic, iron, manganese, and 

vanadium were above DMV and/or RSL values in samples from certain monitoring wells.  Of 
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these, vanadium concentrations from sampling locations near or downgradient from known or 

suspected release areas were generally similar to samples from upgradient sampling locations.  

Based on these results, vanadium is not retained as a COI for groundwater.  Arsenic, iron, and 

manganese are retained as COI, even though concentrations of these metals in groundwater are 

not regarded to be directly related to former or current materials disposal or management 

practices at the Site. 

 

VOCs 

 

A total of 21 VOCs were reported in one or more groundwater samples, with nine VOCs 

reported at concentrations above their respective DMV and/or RSL.  Of these, one VOC 

(1,4-dichlorobenzene) was reported in only one sample and at a concentration that was below the 

DMV, but above the RSL.  Based on this limited occurrence, 1,4-dichlorobenzene is not retained 

as a COI for groundwater.  The remaining eight VOCs retained as COI are given below. 

 

1,1,2-Trichloroethane 

1,2-Dichloropropane 

1,4-Dioxane 

Benzene 

Chlorobenzene 

cis-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

 

SVOCs 

 

A total of 29 SVOCs were reported in one or more groundwater samples, with 11 SVOCs 

reported at concentrations above their respective DMV and/or RSL.  As discussed in 

Section 6.5.3, concentrations of six PAH compounds in groundwater samples are interpreted to 

reflect naturally occurring aquifer matrix materials in the form of suspended sediment in the 



VRP Site Assessment Report  WP/1633/QDI/Reports/2012 
Quality Carriers, Inc. Property, Institute, WV - 75 - December 2012 

SAIC Energy, Environment & Infrastructure, LLC 

groundwater samples.  The remaining five SVOCs retained as COI for groundwater are given 

below. 

 

1,1’-Biphenyl 

1,4-Dioxane 

Bis(2-chloroethyl)ether 

Hexachlorobutadiene 

Naphthalene 

 

Pesticides/Herbicides 

 

The only pesticide/herbicide compound reported at a concentration exceeding its DMV or RSL 

was Aldrin, in one sample.  The result exceeds the RSL, but is below the DMV, and is flagged 

for certain QA/QC issues.  Considering this one, unreliable result, pesticide/herbicide 

compounds are not retained as COI for groundwater. 

 

PCBs 

 

Only one PCB result (Aroclor 1260 in one sample) was above detection in groundwater samples.  

Because the result is more than a factor of four greater than the DMV/RSL value, PCBs are 

retained as COI for groundwater. 

 

8.2    Potential Exposure Pathways – Human Receptors 

 

Pathways for potential exposure of both human and ecological receptors to COI in environmental 

media at the Site have been evaluated.  As described in Section 7, the media of primary 

consideration at the Site are soil and groundwater.  Analysis of the migration of dissolved 

constituents in groundwater indicates that the potential for impacts to surface water in the 

Kanawha River is negligible; therefore, surface water is not retained for further analysis.  

Discussion of potential exposure pathways relating to soil and groundwater are given in the 

following sections. 
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8.2.1    Soil 

 

The current and foreseeable future use of the portion of the Site where releases have occurred is 

industrial.  Because the transport of soil from the Site by surface water runoff and/or wind is 

regarded to be low (Section 7.1), the potential for exposure of off-site receptors is negligible.  By 

these conditions, exposure to COI in soil at the Site is most likely by day-to-day workers or by 

visitors.  Exposure to surface and sub-surface soil by excavation workers could also occur, in the 

event of a construction project, utility repair, or other activity that requires excavation.  Based on 

the evaluation of potential transport pathways provided in Section 7, reasonably anticipated 

exposure pathways for these receptors include the following: 

 

 Direct contact with surface soil – daily worker, excavation worker, visitor; 

 Incidental ingestion of surface soil – daily worker, excavation worker, visitor; 

 Inhalation of VOCs from soil to ambient air – daily worker, excavation worker, visitor; 

and, 

 Intrusion and inhalation of VOCs in indoor air of a hypothetical future building 

constructed over areas of soil contamination – daily worker, visitor. 

 

8.2.2    Groundwater 

 

There is no current groundwater use at or in the vicinity of the Site and the Site and immediate 

area (to a distance of at least 2,500 feet) are served by a public water supply.  As such, exposure 

pathways related to use of groundwater for potable supply purposes (ingestion, dermal contact, 

inhalation of vapors) are not complete.  As described in Section 7.2, volatilization of VOCs from 

groundwater and intrusion to indoor air of a hypothetical future building constructed over the 

areas where VOCs are present in groundwater is a potentially complete exposure pathway for 

site workers or visitors.  Also, because groundwater is relatively shallow beneath some areas of 

the Site, there is a potential for workers involved in an excavation project to be exposed to 

shallow groundwater by direct contact, incidental ingestion, and inhalation of vapors. 
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8.3    Potential Exposure Pathways – Ecological Receptors 

 

The western portion of the developed area of the Site and the area around the main facility 

building are covered by gravel and used as parking for tractor trailer trucks.  As such, these areas 

do not represent quality habitat for potential ecological receptors.  The eastern portion of the 

developed area of the Site is covered by grasses and light brush and could serve as habitat for 

potential ecological receptors.  Potential sources of COI in this area of the Site include the 

former bio-cell soil treatment areas and the TSS.  The former bio-cells were excavated and much 

of the soil was sent off-site for disposal.  Excavated soil that was not sent for off-site disposal 

was consolidated in the TSS and covered with a vegetated soil cover, as approved by the 

WVDEP and USEPA.  As such, the potential for ecological receptors to contact COI in soil at 

the Site is regarded to be negligible.  As described in Section 7.2.1, analysis of the migration of 

dissolved constituents in groundwater indicates that the potential for impacts to surface water 

and associated ecological receptors in the Kanawha River is negligible. 
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TABLES 



E‐WALL BASE S‐WALL W‐WALL BASE E‐WALL N‐WALL

9/12/95 9/12/95 9/20/95 9/20/95 9/12/95 9/20/95 9/20/95 9/28/95 9/28/95 9/28/95 10/3/95

INDUSTRIAL SOIL‐TO‐GW
GRO ‐‐‐ ‐‐‐ NA NA ‐‐‐ NA NA ‐‐‐ ‐‐‐ 8.3 NA
DRO ‐‐‐ 11 NA NA ‐‐‐ NA NA 5 ‐‐‐ 11 NA

VOCs
Acetone 200,000 89 ‐‐‐

Methylene Chloride 580 0.025 1.1
Toluene 360 14 2.0
Ethylbenzene 190 16 0.98
Chlorobenzene 340 1.4 ‐‐‐

1,2‐Dichlorobenzene 150 12 ‐‐‐

1‐chloro‐2‐methyl‐benzene ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 ‐‐‐

1,2,3‐Trimethylbenzene ‐‐‐

Trichloroethene 21 0.036 ‐‐‐

cis‐1,2‐Dichloroethene 83 0.41 ‐‐‐

Styrene 340 2.2 ‐‐‐

1,2,3,4‐Tetrahydronaphthalene ‐‐‐

Acetic Acid ‐‐‐
Heptanoic acid ‐‐‐

SVOCs
Phenol 260,000 130 ‐‐‐ 3.0 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

2‐Chlorophenol 5,200 0.5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

2,4‐Dimethylphenol 18,000 17 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Butyl benzyl phthalate 13,000 10 ‐‐‐ 0.68 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Bis(2‐ethylhexyl)phthalate 1,800 29 1.4 140 1.1 2.1 0.76 ‐‐‐

Naphthalene 180 0.0094 0.42 12 ‐‐‐ ‐‐‐ ‐‐‐ 0.44
Hexachlorobenzene 15 0.25 ‐‐‐ 3.8 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Di‐n‐butyl phthalate 88,000 180 ‐‐‐ 5.2 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

N‐Nitrosodiphenylamine 5,000 1.5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2‐Dichlorobenzene 150 12 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Phenanthrene 610,000 7,400 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Fluoranthene 30,000 3,200 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
Pyrene 58,000 400 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

All values given in mg/kg.
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W‐WALL N‐BASE S‐BASE W‐WALL N‐WALL S‐WALL E‐WALL BASE N‐WALL S‐WALL
9/28/95 9/28/95 10/3/95 10/26/95 10/26/95 10/26/95 10/26/95 10/26/95 10/26/95 10/26/95 10/26/95 10/26/95

INDUSTRIAL SOIL‐TO‐GW
GRO ‐‐‐ 16 7.9 NA NA NA NA NA NA NA NA NA
DRO ‐‐‐ 52 140 NA NA NA NA NA NA NA NA NA

VOCs
Acetone 200,000 89 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Methylene Chloride 580 0.025 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Toluene 360 14 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.66 ‐‐‐ ‐‐‐

Ethylbenzene 190 16 3.2 2.8 ‐‐‐ ‐‐‐ 1.6 1.2 1.9 2.0
Chlorobenzene 340 1.4 ‐‐‐ 0.68 0.75 1.0 ‐‐‐ 0.66 ‐‐‐ 7.2
1,2‐Dichlorobenzene 150 12 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1‐chloro‐2‐methyl‐benzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,3‐Trimethylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Trichloroethene 21 0.036 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

cis‐1,2‐Dichloroethene 83 0.41 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Styrene 340 2.2 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,3,4‐Tetrahydronaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Acetic Acid ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
Heptanoic acid ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

SVOCs
Phenol 260,000 130 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.58 ‐‐‐ 1.3 0.87 1.3
2‐Chlorophenol 5,200 0.5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 1.0 ‐‐‐

2,4‐Dimethylphenol 18,000 17 ‐‐‐ 0.95 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 2.8 ‐‐‐ 0.73
Butyl benzyl phthalate 13,000 10 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Bis(2‐ethylhexyl)phthalate 1,800 29 3.1 4.9 0.57 0.35 5.8 0.37 2.7 0.58 4.3
Naphthalene 180 0.0094 1.6 3.7 ‐‐‐ 3.9 7.0 ‐‐‐ 1.2 0.67 0.7
Hexachlorobenzene 15 0.25 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Di‐n‐butyl phthalate 88,000 180 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.34 ‐‐‐ 0.39
N‐Nitrosodiphenylamine 5,000 1.5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2‐Dichlorobenzene 150 12 0.37 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.5 ‐‐‐ ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 5.4 0.35 0.96
Phenanthrene 610,000 7,400 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.69
Fluoranthene 30,000 3,200 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.48
Pyrene 58,000 400 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.36
All values given in mg/kg.
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E‐WALL
10/14/95 10/26/95 10/14/95 10/26/95 10/14/95 10/26/95 10/14/95 10/26/95 10/14/95 10/26/95 10/14/95 10/14/95 10/26/95 10/14/95 10/26/95

INDUSTRIAL SOIL‐TO‐GW
GRO 470 NA 1.4 NA 7.6 NA 37 NA ‐‐‐ NA ‐‐‐ ‐‐‐ NA 0.65 NA
DRO 880 NA 33 NA 55 NA 150 NA 2.7 NA 10 ‐‐‐ NA 7.8 NA

VOCs
Acetone 200,000 89 2.6 ‐‐‐ 0.31 ‐‐‐ 0.38 3.9 ‐‐‐ ‐‐‐

Methylene Chloride 580 0.025 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Toluene 360 14 4.1 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Ethylbenzene 190 16 8.9 ‐‐‐ 0.33 ‐‐‐ 1.1 ‐‐‐ ‐‐‐ ‐‐‐

Chlorobenzene 340 1.4 64 1.0 ‐‐‐ 32 2.1 55 12 ‐‐‐

1,2‐Dichlorobenzene 150 12 3.6 ‐‐‐ ‐‐‐ 1.0 ‐‐‐ 4.2 1.7 ‐‐‐

1‐chloro‐2‐methyl‐benzene 40 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.29 ‐‐‐ ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 6.0 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,3‐Trimethylbenzene 2.1 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Trichloroethene 21 0.036 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.74
cis‐1,2‐Dichloroethene 83 0.41 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.29
Styrene 340 2.2 14 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,3,4‐Tetrahydronaphthalene 17 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Acetic Acid ‐‐‐ ‐‐‐ ‐‐‐ 0.18 ‐‐‐ ‐‐‐ ‐‐‐
Heptanoic acid ‐‐‐ ‐‐‐ ‐‐‐ 0.13 0.21 ‐‐‐ ‐‐‐

SVOCs
Phenol 260,000 130 0.88 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

2‐Chlorophenol 5,200 0.5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

2,4‐Dimethylphenol 18,000 17 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Butyl benzyl phthalate 13,000 10 ‐‐‐ 0.81 ‐‐‐ ‐‐‐ ‐‐‐ 1.7
Bis(2‐ethylhexyl)phthalate 1,800 29 ‐‐‐ 4.8 8.7 2.3 6.5 7.7
Naphthalene 180 0.0094 ‐‐‐ 0.49 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Hexachlorobenzene 15 0.25 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Di‐n‐butyl phthalate 88,000 180 ‐‐‐ 0.72 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

N‐Nitrosodiphenylamine 5,000 1.5 ‐‐‐ 5.4 ‐‐‐ ‐‐‐ ‐‐‐ 16
1,2‐Dichlorobenzene 150 12 ‐‐‐ 0.61 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,2,4‐Trichlorobenzene 290 4.1 ‐‐‐ 0.98 ‐‐‐ ‐‐‐ ‐‐‐ 0.51
Phenanthrene 610,000 7,400 ‐‐‐ 0.41 ‐‐‐ ‐‐‐ ‐‐‐ 0.36
Fluoranthene 30,000 3,200 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
Pyrene 58,000 400 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

All values given in mg/kg.
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SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - GENERAL CHEMISTRY

Unless otherwise noted, all units are in micrograms per liter (g/l)
Page 1 of 5

Laboratory Analysis Field Measurements
Total Organic Nitrate- Ammonia Depth to Water pH Dissolved Oxygen Specific Conductance Temperature

Location Sample Date Carbon Nitrogen Nitogen Sulfate Ferrous Iron (feet below toc) (standard units) (mg/l) (umhos) (degrees C)

MW-101 9/5/1999 1,200 NA NA NA NA 16.09 6.98 NA 663 17.2
10/18/1999 1,900 NA NA NA NA 15.77 7.37 NA 826 17.7
12/27/1999 2,100 NA NA NA NA 13.58 7.50 NA 826 14.2
3/28/2000 22,000 NA NA NA NA 11.93 7.55 NA 749 13.2
6/29/2000 1,200 NA NA NA NA 13.69 7.40 NA 626 12.3
9/26/2000 2,200 270 NA 75,000 NA 16.51 6.80 5.40 540 16.8

12/21/2000 1,000 220 NA 64,000 ND (<1,000) 16.79 6.45 3.90 420 15.0
6/25/2001 1,500 350 NA 67,000 ND (<1,000) 16.79 7.63 2.70 430 18.3

12/13/2001 5,400 220 NA 53,000 ND (<1,000) 18.20 7.21 4.00 816 15.7
5/31/2002 2,500 260 NA 61,000 ND (<1,000) 20.45 7.15 5.60 866 16.5

12/23/2002 2,400 190 NA 52,000 ND (<1,000) 11.60 7.62 4.50 712 11.5
5/30/2003 1,600 150 NA 52,000 ND (<1,000) 11.31 7.85 3.30 603 13.2

11/11/2003 3,700 110 NA 52,000 ND (<1,000) 12.70 7.82 3.20 1,853 16.6
6/29/2004 1,700 140 NA 51,000 ND (<1,000) 13.40 7.49 5.20 869 17.9

11/22/2004 ND (<1,000) 120 NA 49,000 ND (<1,000) 12.15 6.81 4.20 786 17.0
6/14/2005 1,800 180 NA 45,000 ND (<1,000) 13.20 7.24 2.80 730 20.1
12/2/2005 ND (<1,000) 140 NA ND (<100,000)ND (<10,000) 14.85 7.13 1.80 812 12.7

MW-102 9/5/1999 7,400 NA NA NA NA 20.11 7.06 NA 990 17.3
10/19/1999 7,000 NA NA NA NA 20.21 6.29 NA 1,029 14.5
12/27/1999 6,500 NA NA NA NA 19.91 7.20 NA 1,030 12.1
3/28/2000 30,000 NA NA NA NA 19.26 7.08 NA 922 14.1
6/29/2000 5,200 NA NA NA NA 22.30 6.95 NA 543 13.8
9/26/2000 4,200 240 NA 120,000 NA 20.00 6.30 6.10 750 16.1

12/21/2000 4,900 91 NA 120,000 ND (<1,000) 20.20 6.39 1.90 400 14.4
6/25/2001 2,800 170 NA 140,000 ND (<1,000) 19.25 7.20 6.60 382 17.3

12/13/2001 13,000 84 NA 110,000 ND (<1,000) 19.86 6.68 3.10 1,166 15.3
5/31/2002 5,900 140 NA 120,000 ND (<1,000) 18.70 7.14 6.80 992 15.6

12/23/2002 9,000 88 NA 110,000 ND (<1,000) 18.95 6.53 3.80 730 9.6
5/30/2003 4,200 110 NA 120,000 ND (<1,000) 17.97 7.58 5.80 821 15.9

11/11/2003 6,800 200 NA 120,000 ND (<1,000) 17.80 7.68 3.70 520 15.8
6/29/2004 5,600 100 NA 120,000 ND (<1,000) 17.40 6.45 6.40 1,079 17.7

11/22/2004 2,000 82 NA 120,000 ND (<1,000) 17.90 6.17 4.60 1,109 15.4
6/14/2005 1,200 53 NA 100,000 ND (<1,000) 18.20 7.08 4.50 1,101 18.7
12/2/2005 2,600 130 NA 120,000 ND (<1,000) 19.10 6.39 7.30 1,257 13.6

N/A 10 N/A N/A N/A N/A N/A N/A N/A N/A

Table 2

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

WVGPS



SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - GENERAL CHEMISTRY

Unless otherwise noted, all units are in micrograms per liter (g/l)
Page 2 of 5

Laboratory Analysis Field Measurements
Total Organic Nitrate- Ammonia Depth to Water pH Dissolved Oxygen Specific Conductance Temperature

Location Sample Date Carbon Nitrogen Nitogen Sulfate Ferrous Iron (feet below toc) (standard units) (mg/l) (umhos) (degrees C)

MW-103 9/5/1999 9,100 NA NA NA NA 23.66 7.07 NA 779 16.1
10/19/1999 4,300 NA NA NA NA 22.86 6.30 NA 935 14.1
12/27/1999 5,600 NA NA NA NA 22.55 6.90 NA 890 15.2
3/28/2000 23,000 NA NA NA NA 21.98 7.19 NA 655 14.5
6/29/2000 2,200 NA NA NA NA 19.68 7.04 NA 696 12.6
9/26/2000 4,200 530 NA 81,000 NA 22.52 6.05 6.40 416 17.5

12/21/2000 2,600 800 NA 64,000 ND (<1,000) 22.95 6.10 6.30 412 14.4
6/25/2001 2,200 1,100 NA 58,000 ND (<1,000) 21.78 7.30 7.50 360 18.1

12/13/2001 4,600 790 NA 54,000 ND (<1,000) 22.78 6.20 6.40 530 15.3
5/31/2002 3,800 580 NA 50,000 ND (<1,000) 21.50 8.02 7.60 712 15.6

12/23/2002 4,900 610 NA 52,000 ND (<1,000) 21.45 7.49 6.60 774 10.4
5/30/2003 5,600 540 NA 47,000 ND (<1,000) 20.68 7.15 8.10 377 14.0

11/11/2003 6,600 480 NA 49,000 ND (<1,000) 20.60 7.30 7.20 872 15.5
6/29/2004 5,800 410 NA 55,000 ND (<1,000) 20.50 7.47 7.20 4,810 19.4

11/22/2004 2,900 420 NA 46,000 ND (<25,000) 20.35 6.14 6.00 4,503 15.8
6/14/2005 2,300 280 NA 59,000 ND (<1,000) 20.00 6.97 7.10 675 18.9
12/2/2005 2,600 280 NA 59,000 ND (<5,000) 21.80 6.12 6.40 5,509 13.8

MW-104 9/5/1999 46,000 NA NA NA NA 9.03 7.25 NA 1,220 19.2
10/18/1999 47,000 NA NA NA NA 9.30 6.85 NA 1,181 16.2
12/27/1999 53,000 NA NA NA NA 8.09 6.84 NA 1,237 17.0
3/28/2000 86,000 NA NA NA NA 6.65 7.24 NA 644 14.2
6/29/2000 170,000 NA NA NA NA 22.20 7.43 NA 613 14.6
9/26/2000 87,000 ND (<50) NA 5,000 NA 8.50 6.83 2.10 749 18.2

12/21/2000 51,000 76 NA 13,000 ND (<1,000) 10.50 7.25 3.10 420 16.3
6/25/2001 36,000 55 NA 1,800 2,700 7.42 6.85 ND (<0.50) 695 19.4

12/13/2001 45,000 2,400 NA 75,000 ND (<1,000) 10.81 6.87 ND (<0.50) 805 17.9
5/30/2002 28,000 ND (<50) NA 25,000 ND (<1,000) 6.11 6.95 2.40 1,141 18.0

12/23/2002 45,000 ND (<50) NA 14,000 2,000 7.07 7.23 1.20 1,013 11.8
5/30/2003 24,000 72 NA 70,000 ND (<1,000) 6.02 8.89 2.00 560 14.2
9/30/2003 47,000 3,900 2,700,000 8,500,000 NA 7.10 6.11 1.16 1,353 16.7

10/14/2003 40,000 ND (<100) 1,400,000 7,800,000 NA NA 7.04 2.93 8,736 19.5
11/11/2003 37,000 62 470,000 2,000,000 ND (<1,000) 8.10 6.17 0.87 5,280 17.9
12/23/2003 46,000 ND (<50) 290,000 1,400,000 NA NA 8.84 2.20 2,700 16.8
1/20/2004 33,000 89 300,000 1,500,000 NA 5.60 6.95 8.60 1,189 8.5
2/13/2004 64,000 ND (<50) 32,000 460,000 NA 5.50 8.29 ND (<0.50) 3,112 6.2
6/29/2004 27,000 ND (<50) NA 920,000 ND (<1,000) 5.75 7.18 ND (<0.50) 3,097 21.3

11/22/2004 17,000 ND (<50) NA 530,000 ND (<1,000) 9.00 7.87 1.10 3,002 16.3
6/14/2005 15,000 93 NA 250,000 ND (<1,000) 5.34 7.63 0.83 1,229 22.0
12/2/2005 14,000 73 NA 130,000 ND (<1,000) 8.83 7.12 2.30 1,192 15.5

N/A 10 N/A N/A N/A N/A N/A N/A N/A N/A

Table 2

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

WVGPS



SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - GENERAL CHEMISTRY

Unless otherwise noted, all units are in micrograms per liter (g/l)
Page 3 of 5

Laboratory Analysis Field Measurements
Total Organic Nitrate- Ammonia Depth to Water pH Dissolved Oxygen Specific Conductance Temperature

Location Sample Date Carbon Nitrogen Nitogen Sulfate Ferrous Iron (feet below toc) (standard units) (mg/l) (umhos) (degrees C)
MW-105 9/5/1999 130,000 NA NA NA NA 20.30 7.24 NA 1,430 16.6

10/18/1999 89,000 NA NA NA NA 21.16 6.69 NA 1,375 15.5
12/27/1999 65,000 NA NA NA NA 19.85 7.05 NA 1,220 13.8
3/28/2000 83,000 NA NA NA NA 19.15 7.65 NA 856 15.1
6/29/2000 78,000 NA NA NA NA 19.82 6.85 NA 627 12.1
9/26/2000 26,000 ND (<50) NA 18,000 NA 20.45 6.80 2.80 662 16.3

12/21/2000 20,000 76 NA 3,500 ND (<1,000) 20.51 6.19 0.97 345 15.1
6/25/2001 29,000 54 NA 2,100 20,000 19.55 6.90 ND (<0.50) 420 17.9

12/13/2001 32,000 ND (<50) NA 2,500 9,500 20.23 6.80 ND (<0.50) 1,050 15.9
5/30/2002 52,000 ND (<50) NA 1,300 2,700 16.87 6.59 1.40 1,430 18.4

12/23/2002 31,000 ND (<50) NA 12,000 23,000 19.10 6.34 0.73 889 9.9
5/30/2003 23,000 ND (<50) NA ND (<20,000) 31,000 18.10 7.09 ND (<0.50) 916 14.9
9/30/2003 260,000 160,000 21,000,000 68,000,000 NA 18.94 6.13 2.36 1,361 15.4

10/14/2003 140,000 72,000 9,600,000 38,000,000 NA NA 6.58 2.39 5,510 16.7
11/11/2003 120,000 56,000 11,000,000 38,000,000 380,000 18.35 7.14 ND (<0.50) 1,006 18.5
12/23/2003 52,000 720 2,800,000 11,000,000 NA NA 7.53 1.70 1,851 15.5
1/20/2004 38,000 ND (<50) 2,300,000 9,200,000 NA 18.02 6.78 7.60 4,259 14.2
2/13/2004 36,000 4,200 2,700,000 11,000,000 NA 17.30 8.85 ND (<0.50) 2,900 13.1
6/29/2004 24,000 360 NA 7,400,000 ND (<1,000) 17.94 6.58 ND (<0.50) 1,660 24.4

11/22/2004 21,000 ND (<50) NA 4,400,000 99,000 17.91 8.26 ND (<0.50) 3,210 17.1
6/14/2005 19,000 ND (<50) NA 1,000,000 32,000 18.50 6.88 1.20 3,301 17.0
12/2/2005 15,000 840 NA 270,000 120,000 19.49 6.92 1.90 1,510 15.7

MW-106 9/5/1999 14,000 NA NA NA NA 20.75 7.13 NA 1,250 16.9
10/18/1999 10,000 NA NA NA NA 20.94 6.90 NA 1,294 15.2
12/27/2099 12,000 ND (<50) NA NA NA 19.90 7.19 NA 1,312 12.7
3/28/2000 52,000 NA NA NA NA 19.70 7.34 NA 917 15.2
6/29/2000 28,000 NA NA NA NA 20.26 6.90 NA 673 11.3
9/26/2000 12,000 ND (<50) NA 16,000 NA 20.74 6.55 2.80 911 15.5

12/21/2000 15,000 ND (<50) NA 14,000 ND (<1,000) 20.90 6.39 ND (<0.50) 470 14.4
6/25/2001 12,000 ND (<50) NA 17,000 ND (<1,000) 19.75 6.96 ND (<0.50) 406 18.7

12/13/2001 20,000 ND (<50) NA 14,000 6,900 20.72 6.70 2.90 1,390 15.3
5/30/2002 16,000 ND (<50) NA 38,000 ND (<1,000) 19.32 6.62 4.30 1,290 16.2

12/23/2002 20,000 ND (<50) NA 13,000 ND (<1,000) 19.55 7.33 2.30 907 12.1
5/30/2003 13,000 57 NA 13,000 1,400 18.52 7.30 2.50 890 15.0
9/30/2003 27,000 11,000 1,200,000 5,800,000 NA 19.00 7.05 4.16 943 14.9

10/14/2003 41,000 4,800 1,800,000 3,300,000 NA NA 6.62 3.79 2,589 15.9
11/11/2003 16,000 540 ND (<1,000) 650,000 ND (<1,000) 18.70 6.11 2.60 1,595 15.7
12/23/2003 14,000 ND (<50) 84,000 270,000 NA NA 6.83 3.30 1,424 16.0
1/20/2004 13,000 190 64,000 330,000 NA 18.34 6.90 9.40 731 13.3
2/13/2004 12,000 91 82,000 320,000 NA 17.65 7.32 2.40 3,433 12.8
6/29/2004 8,400 450 NA 330,000 ND (<1,000) 18.10 6.73 ND (<0.50) 1,737 23.7

11/22/2004 7,200 ND (<50) NA 88,000 ND (<1,000) 18.16 7.21 2.20 1,373 14.4
6/14/2005 6,300 61 NA 49,000 ND (<1,000) 18.76 6.77 2.60 1,046 17.5
12/2/2005 6,300 ND (<50) NA 58,000 1,900 19.72 6.81 3.60 1,422 15.3

N/A 10 N/A N/A N/A N/A N/A N/A N/A N/A

INSTITUTE, WEST VIRGINIA
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SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - GENERAL CHEMISTRY

Unless otherwise noted, all units are in micrograms per liter (g/l)
Page 4 of 5

Laboratory Analysis Field Measurements
Total Organic Nitrate- Ammonia Depth to Water pH Dissolved Oxygen Specific Conductance Temperature

Location Sample Date Carbon Nitrogen Nitogen Sulfate Ferrous Iron (feet below toc) (standard units) (mg/l) (umhos) (degrees C)

MW-107 9/26/2000 3,100 ND (<50) NA 130,000 NA 10.00 5.62 2.70 674 16.0
12/21/2000 5,900 55 NA 130,000 ND (<1,000) 10.55 6.01 1.50 355 15.0
6/25/2001 5,200 21 NA 140,000 ND (<1,000) 9.50 6.88 0.89 335 18.3

12/13/2001 19,000 ND (<50) NA 100,000 ND (<1,000) 10.21 6.45 1.80 1,107 16.6
5/31/2002 8,600 ND (<50) NA 110,000 ND (<1,000) 9.25 6.08 1.70 1,063 16.0

12/23/2002 19,000 ND (<50) NA 100,000 ND (<1,000) 9.20 8.06 2.80 906 11.7
5/30/2003 6,400 ND (<50) NA 130,000 ND (<1,000) 8.29 6.94 2.80 719 15.2

11/11/2003 6,900 ND (<50) NA 140,000 ND (<1,000) 8.30 6.16 2.50 569 15.8
6/29/2004 3,800 ND (<50) NA 130,000 ND (<1,000) 8.03 6.89 1.10 1,080 24.6

11/22/2004 4,700 ND (<50) NA 130,000 ND (<1,000) 5.70 6.80 3.00 1,299 16.1
6/14/2005 5,200 250 NA 97,000 ND (<1,000) 8.80 7.86 2.50 1,385 18.7
12/2/2005 12,000 160 NA 150,000 ND (<1,000) 5.82 7.88 2.30 1,485 12.5

MW-108 9/26/2000 3,200 ND (<50) NA 180,000 NA 16.13 6.30 3.10 532 15.9

12/21/2000 3,300 ND (<50) NA 150,000 ND (<1,000) 16.62 6.20 1.50 400 15.3
6/25/2001 4,000 ND (<50) NA 160,000 ND (<1,000) 15.28 6.80 0.82 410 19.6

12/13/2001 5,500 ND (<50) NA 150,000 ND (<1,000) 16.00 6.25 2.00 897 15.9
5/30/2002 4,800 62 NA 160,000 ND (<1,000) 14.90 6.55 1.70 970 15.4

12/23/2002 5,900 ND (<50) NA 140,000 ND (<1,000) 14.72 6.77 1.90 810 9.7
5/30/2003 3,300 110 NA 170,000 ND (<1,000) 13.98 7.04 2.20 598 14.9
9/30/2003 NA NA NA NA NA NA NA NA NA NA

10/14/2003 6,300 ND (<50) 24,000 260,000 NA NA 6.48 2.17 843 16.0
11/11/2003 5,800 290 6,800 200,000 ND (<1,000) 13.90 6.44 1.20 649 15.8
12/23/2003 3,700 ND (<50) 1,200 170,000 NA NA 6.18 2.80 726 15.9
1/20/2004 4,000 82 1,200 180,000 NA 13.80 6.50 7.50 4,040 9.5
2/13/2004 3,500 270 ND (<1,000) 170,000 NA 13.25 7.21 2.60 3,386 7.6
6/29/2004 4,000 180 NA 240,000 ND (<1,000) 13.90 7.59 2.40 1,059 17.8

11/22/2004 2,500 180 NA 150,000 ND (<1,000) 13.65 7.09 2.80 907 14.7
6/14/2005 1,300 150 NA 14,000 ND (<1,000) 14.25 7.27 2.30 717 20.2
12/2/2005 2,500 120 NA 160,000 ND (<1,000) 25.13 6.37 2.90 989 15.8

N/A 10 N/A N/A N/A N/A N/A N/A N/A N/A

Table 2

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

WVGPS



SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - GENERAL CHEMISTRY

Unless otherwise noted, all units are in micrograms per liter (g/l)
Page 5 of 5

Laboratory Analysis Field Measurements
Total Organic Nitrate- Ammonia Depth to Water pH Dissolved Oxygen Specific Conductance Temperature

Location Sample Date Carbon Nitrogen Nitogen Sulfate Ferrous Iron (feet below toc) (standard units) (mg/l) (umhos) (degrees C)

MW-109 9/26/2000 3,000 ND (<50) NA 140,000 NA 19.93 6.30 3.20 484 16.6
12/21/2000 3,400 ND (<50) NA 160,000 ND (<1,000) 20.10 6.47 1.20 400 15.7
6/25/2001 3,900 ND (<50) NA 140,000 ND (<1,000) 19.12 6.83 0.65 411 18.6

12/13/2001 8,300 0.069 NA 130,000 ND (<1,000) 19.89 6.30 2.90 671 16.4
5/30/2002 4,100 ND (<50) NA 110,000 ND (<1,000) 18.80 6.55 2.30 705 18.9

12/23/2002 5,400 ND (<50) NA 110,000 1,900 18.50 6.23 2.00 696 10.2
5/30/2003 3,300 ND (<50) NA 140,000 ND (<1,000) 17.90 6.58 2.70 721 14.6
9/30/2003 4,200 120 22,000 220,000 NA 18.30 5.67 2.32 790 16.4

10/14/2003 4,700 ND (<50) 14,000 190,000 NA NA 6.35 3.02 776 16.1
11/11/2003 4,600 ND (<50) 4,300 170,000 ND (<1,000) 17.80 6.45 1.20 653 17.2
12/23/2003 3,500 ND (<50) 1,300 180,000 NA NA 6.06 2.70 716 16.7
1/20/2004 3,800 ND (<50) 5,000 180,000 NA 28.00 6.39 7.80 4,361 14.4
2/13/2004 3,500 ND (<50) ND (<1,000) 160,000 NA 17.14 6.15 2.10 1,490 13.9
6/29/2004 2,500 ND (<50) NA 140,000 2,000 17.80 6.24 1.70 867 18.0

11/22/2004 2,000 ND (<50) NA 150,000 1,100 17.50 7.28 2.80 823 16.4
6/14/2005 1,600 ND (<50) NA 110,000 ND (<1,000) 18.23 5.59 1.80 685 17.8
12/2/2005 1,900 ND (<50) NA 140,000 ND (<1,000) 18.95 6.89 3.40 1,013 16.1

MW-110 9/26/2000 7,100 ND (<50) NA 130,000 NA 21.62 6.49 6.60 563 14.3
12/21/2000 4,100 ND (<50) NA 33,000 ND (<1,000) 22.57 6.35 1.10 425 15.1
6/25/2001 2,400 320 NA 73,000 ND (<1,000) 21.49 6.26 2.70 410 18.3

12/13/2001 21,000 ND (<50) NA 46,000 ND (<1,000) 22.55 7.00 2.00 888 14.9
5/31/2002 5,200 65 NA 36,000 ND (<1,000) 29.00 6.18 2.40 879 15.9

12/23/2002 9,400 ND (<50) NA 28,000 ND (<1,000) 21.20 7.48 2.00 642 10.7
5/30/2003 2,700 150 NA 28,000 ND (<1,000) 20.35 7.63 2.50 588 15.6

11/11/2003 4,400 ND (<50) NA 32,000 ND (<1,000) 27.50 6.88 2.60 702 14.9
6/29/2004 4,700 990 NA 32,000 ND (<1,000) 20.10 7.24 4.00 982 19.2

11/22/2004 1,700 ND (<50) NA 29,000 ND (<1,000) 20.30 6.60 2.50 809 15.7
6/14/2005 ND(<1,000) 120 NA 30,000 ND (<1,000) 20.95 7.03 1.60 842 18.9
12/2/2005 ND(<1,000) ND (<50) NA 38,000 ND (<1,000) 21.50 6.93 2.20 1,105 12.5

N/A 10 N/A N/A N/A N/A N/A N/A N/A N/A

N/A: There is no established West Virginia groundwater protection standard per Title 46, Series 12 Appendix A
NA:  Compound was not analyzed during the sampling event

WVGPS

Table 2

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA



Location Barium Lead Copper Nickel Zinc Iron Manganese Vanadium Aluminum Calcium Magnesium Potassium Sodium

MW-101 300 ND (<100) ND (<20) ND (<40) 40 3,800 550 ND (<20) 3,900 47,000 17,000 2,900 120,000

MW-102 120 ND (<100) ND (<20) ND (<40) 42 360 3,200 ND (<20) ND (<200) 61,000 26,000 1,900 120,000

MW-103 100 ND (<100) ND (<20) ND (<40) 59 1,200 630 ND (<20) 780 39,000 16,000 1,400 140,000

MW-104 1,200 ND (<100) 130 57 110 27,000 2,500 36 6,300 140,000 27,000 2,400 100,000

MW-105 2,200 120 140 49 93 77,000 3,500 40 6,900 180,000 28,000 7,500 56,000

MW-106 700 ND (<100) ND (<20) ND (<40) 23 1,800 6,600 ND (<20) 730 130,000 29,000 3,100 93,000

WVGPS 2,000 15 1,300 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

VRP DMV 2,000 15 1,500 730 11,000 26,000 1,700 2.6 37,000 N/A N/A N/A N/A

N/A: There is no established WVGPS or VRP DMV.

Note:  Only the detected compounds for the analysis have been reported

Total Metals

TABLE 3
SUMMARY APPENDIX IX DETECTED METALS

GROUNDWATER SAMPLES COLLECTED OCTOBER 18‐19, 1999

Unless otherwise noted, all units are in micrograms per liter (ug/l)
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-101 9/5/1999 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

10/18/1999 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/1999 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

3/28/2000 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/31/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/11/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/22/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/14/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

6/14/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

12/2/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

8/15/2012 ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<5) ND (<1) ND (<1)
9/19/2012 ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<5) ND (<1) ND (<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-101 9/5/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

10/18/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/2099 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

3/28/2000 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 26 ND(<5) ND(<10)
6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 140 5.6 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/31/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/11/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/22/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/14/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

12/2/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

8/15/2012 ND (<1) ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<3)
9/19/2012 ND (<1) ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000
WVGPS

VRP DMV

WVGPS

VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene
MW-102 9/5/1999 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) 5.3 ND (<5)

10/19/1999 ND (<5) 10 ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/1999 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)
3/28/2000 ND (<5) 17 ND (<5) ND (<5) ND (<5) ND (<10) 6.6 ND (<5)

6/29/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)
9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) 7.7 ND(<10) 33 ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) 6.4 ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) 9.4 ND(<10) 69 ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) 12 ND(<5)

5/31/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) 33 ND(<5)

12/23/2002 ND (<5) 38 ND (<5) ND (<5) ND (<5) ND (<10) 23 ND (<5)

5/30/2003 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<10) 50 ND (<5)

11/11/2003 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<10) 36 ND (<5)

6/29/2004 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<10) 37 ND (<5)

11/22/2004 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<10) 27 ND (<5)

6/14/2005 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<5) 17 ND (<5)

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs
FORMER QUALITY CARRIERS, INC. SITE

INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 4

6/14/2005 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<5) 17 ND (<5)

12/2/2005 ND (<5) ND(<10) ND (<5) ND (<5) ND (<5) ND (<10) 21 ND (<5)

8/15/2012 ND (<1) ND(<1) ND (<1) ND (<1) 0.32 ND (<5) 6.5 0.15
9/19/2012 ND (<1) ND(<1) ND (<1) 0.25 0.29 ND (<5) 7.9 0.22

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-102 9/5/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

10/19/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/2099 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

3/28/2000 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 98 ND(<5) ND(<10)
12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 130 5.8 ND(<10)

6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 250 11 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/31/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/11/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/22/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/14/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

12/2/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

8/15/2012 0.25 ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<3)
9/19/2012 ND(<1) ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene
MW-103 9/5/1999 29 ND (<10) ND (<5) 7.1 ND (<5) ND (<5) ND (<5) ND (<5)

10/19/1999 11 ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/1999 ND (<5) 16 ND (<5) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5)
3/28/2000 ND (<5) 32 ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2000 ND(<5) ND(<10) ND(<5) ND(<5) 21 ND(<10) 38 ND(<5)

9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND (<5) ND(<10) ND (<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND (<5) ND(<10) ND (<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND (<5) ND(<10) ND (<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/31/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/11/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/22/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/14/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

6/ / 005 ( 5) ( 0) ( 5) ( 5) ( 5) ( 0) ( 5) ( 5)

12/2/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

8/15/2012 ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<5) ND (<1) ND (<1)
9/19/2012 ND (<1) 4.9 ND (<1) ND (<1) ND (<1) ND (<5) ND (<1) ND (<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-103 9/5/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

10/19/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

12/27/1999 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

3/28/2000 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 72 ND(<5) ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 24 ND(<5) ND(<10)
6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 130 7.2 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/31/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/11/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/22/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/14/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

12/2/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

8/15/2012 ND (<1) ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) 0.68 ND (<1) ND (<3)
9/19/2012 ND (<1) ND (<1) ND (<5) ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) ND (<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene
MW-104 9/5/1999 5.6 ND (<10) ND (<5) 22 ND (<5) ND (<5) ND (<5) 27

10/18/1999 ND (<500) 1,200 ND (<500) ND (<500) ND (<500) ND (<1,000) ND (<500) ND (<500)

12/27/1999 ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500)
3/28/2000 24 170 ND (<5) 83 ND (<5) 22 ND (<5) 54

6/29/2000 ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100)

9/26/2000 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000)

12/21/2000 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000)

6/25/2001 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/30/2002 ND (<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND (<250) ND(<250)

12/23/2002 ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500)

5/30/2003 ND (<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND (<250) ND(<250)

11/11/2003 ND (<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND (<250) ND(<250)

6/29/2004 ND (<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND (<250) ND(<250)

11/22/2004 ND (<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND (<250) ND(<250)

6/14/2005 ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

12/2/2005 ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250)

8/15/2012 ND(<250) ND(<1300) ND(<250) 120 ND(<250) ND(<1300) ND(<250) 59
9/19/2012 ND(<150) ND(<1300) ND(<150) ND(<150) ND(<150) ND(<750) ND(<150) ND(<150)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes
MW-104 9/5/1999 ND (<5) 160 10 ND (<5) ND (<5) 140 19,000 820 170

10/18/1999 ND (<500) ND (<500) 1,200 ND (<500) ND (<500) ND (<500) 18,000 910 ND (<500)

12/27/1999 ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) 16,000 730 ND (<500)

3/28/2000 ND (<5) 54 ND (<10) ND (<5) ND (<5) 99 9,000 390 70

6/29/2000 ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) 120 9,800 400 ND(<100)

9/26/2000 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) 31,000 ND (<1,000) ND (<1,000)

12/21/2000 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) 21,000 ND (<1,000) ND (<1,000)

6/25/2001 ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) ND (<1,000) 32,000 ND (<1,000) ND (<1,000)

12/13/2001 ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) 16,000 ND(<500) ND (<500)

5/30/2002 ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) 19,000 330 ND (<250)

12/23/2002 ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) ND (<500) 24,000 ND (<500) ND (<500)

5/30/2003 ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) 5,000 ND (<250) ND (<250)

11/11/2003 ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) 4,500 ND (<250) ND (<250)

6/29/2004 ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) 2,000 ND (<250) ND (<250)

11/22/2004 ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) 1,600 330 ND (<250)

6/14/2005 ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) ND(<100) 1,900 310 510

12/2/2005 ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) ND(<250) 1,700 ND(<250) 290

8/15/2012 ND(<250) 100 ND(<1300) ND(<250) ND(<250) ND(<250) 4,100 170 ND (<750)
9/19/2012 ND(<150) 120 ND(<750) ND(<150) ND(<150) 78 3,900 490 ND (<450)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-105 9/5/1999 ND (<5) 1,500 ND (<5) ND (<5) ND (<5) 540 ND (<5) ND (<5)

10/18/1999 ND (<50) 1,900 ND (<50) ND (<50) ND (<50) 520 ND (<50) ND (<50)

12/27/1999 ND (<50) 330 ND (<50) ND (<50) ND (<50) 97 ND (<50) ND (<50)
3/28/2000 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/30/2002 ND(<5) 54 ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) 16 ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/11/2003 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/29/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

11/22/2004 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

6/14/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

12/2/2005 ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

8/15/2012 5.2 ND (<20) ND (<4) ND (<4) ND (<4) ND (<20) ND (<4) ND (<4)
9/19/2012 5.6 ND (<10) ND (<2) ND (<2) ND (<2) ND (<10) ND (<2) ND (<2)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes
MW-105 9/5/1999 ND (<5) 6.8 2,300 ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5)

10/18/1999 ND (<50) ND (<50) 1,500 ND (<50) ND (<50) ND (<50) 560 ND (<50) ND (<50)

12/27/1999 ND (<50) ND (<50) 150 ND (<50) ND (<50) ND (<50) ND (<50) ND (<50) ND (<50)

3/28/2000 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

6/29/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)
9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 270 13 ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 12 ND(<5) ND(<10)
6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 570 26 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/30/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

11/11/2003 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) 9.8 ND (<5) ND (<10)

6/29/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) 15 ND (<5) ND (<10)

11/22/2004 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) 6 ND (<5) ND (<10)

6/14/2005 ND (<5) ND (<5) 11 ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

12/2/2005 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

8/15/2012 ND (<4) 5.2 ND (<20) ND (<4) ND (<4) ND (<4) 1.8 ND (<4) ND (<12)
9/19/2012 ND (<2) 2.7 ND (<10) ND (<2) ND (<2) ND (<2) 1.8 ND (<2) ND (<6)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000
WVGPS

VRP DMV

WVGPS

VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene
MW-106 9/5/1999 40 ND (<10) 5.7 170 35 ND (<10) 7.4 330

10/18/1999 ND (<50) ND (<100) ND (<50) ND (<50) ND (<50) ND (<100) ND (<50) ND (<50)
12/27/1999 ND (<50) ND (<50) ND (<50) 160 ND (<50) ND (<50) ND (<50) 370
3/28/2000 28 29 5.2 110 29 ND (<10) 7.5 340
6/29/2000 ND(<50) ND(<50) ND(<50) 120 56 ND(<50) ND(<50) 380
9/26/2000 ND(<50) ND(<50) ND(<50) 180 ND (<50) ND(<50) ND(<50) 400

12/21/2000 ND(<50) ND(<50) ND(<50) 180 ND (<50) ND(<50) ND(<50) 370
6/25/2001 ND(<50) ND(<50) ND(<50) 140 ND (<50) ND(<50) ND(<50) 300

12/13/2001 46 ND(<10) ND(<5) 170 ND(<5) ND(<10) ND(<5) 360
5/30/2002 ND(<25) ND(<25) ND(<25) 130 30 ND(<25) ND(<25) 290

12/23/2002 ND (<25) ND (<25) ND (<25) 130 ND (<25) ND (<25) ND (<25) 280
5/30/2003 42 ND (<5) 5.4 120 26 ND (<5) 5 280

11/11/2003 ND (<50) ND (<50) ND (<50) 150 ND (<50) ND (<50) ND (<50) 270
6/29/2004 ND (<50) ND (<50) ND (<50) 73 ND (<50) ND (<50) ND (<50) 230

11/22/2004 ND (<50) ND (<50) ND (<50) 110 ND (<50) ND (<50) ND (<50) 270
6/14/2005 30 ND (<20) ND (<20) ND (<20) ND (<20) ND (<20) ND (<20) ND (<20)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

12/2/2005 ND (<50) ND (<50) ND (<50) 110 ND (<50) ND (<50) ND (<50) 300
8/15/2012 ND (<100) ND (<500) ND (<100) 67 ND (<100) ND (<500) ND (<100) 150
9/19/2012 ND (<100) ND (<500) ND (<100) 71 ND (<100) ND (<500) ND (<100) 170

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes
MW-106 9/5/1999 93 75 ND (<10) ND (<5) 10 ND (<5) 1,400 ND (<5) ND (<5)

10/18/1999 ND (<50) 65 ND (<100) 80 310 ND (<50) 1,400 ND (<50) ND (<50)

12/27/1999 68 74 ND (<50) ND (<50) ND (<50) ND (<50) 1,200 ND (<50) ND (<50)

3/28/2000 66 58 ND (<10) ND (<5) 7.6 ND (<5) 1,500 ND (<5) ND (<10)

6/29/2000 74 67 ND(<100) ND(<50) ND(<50) ND(<50) 1,400 ND(<50) ND(<50)

9/26/2000 93 75 ND(<100) ND(<50) ND(<50) ND(<50) 1,700 ND(<50) ND(<50)

12/21/2000 79 93 ND(<100) ND(<50) ND(<50) ND(<50) 1,600 ND(<50) ND(<50)

6/25/2001 68 67 ND(<100) ND(<50) ND(<50) ND(<50) 1,600 ND(<50) ND(<50)

12/13/2001 75 82 ND(<25) ND(<25) ND(<25) ND(<25) 1,700 ND(<25) ND(<25)

5/30/2002 ND (<25) 46 ND(<25) ND(<25) ND(<25) ND(<25) 1,500 ND(<25) ND(<25)

12/23/2002 ND (<25) 69 ND (<25) ND (<25) ND (<25) ND (<25) 1,400 ND (<25) ND (<25)

5/30/2003 64 66 ND (<5) ND (<5) 7.6 ND (<5) 1,400 ND (<5) ND (<5)

11/11/2003 ND (<50) 60 ND (<50) ND (<50) ND (<50) ND (<50) 1,600 ND (<50) ND (<50)

6/29/2004 ND (<50) ND (<50) ND (<50) ND (<50) ND (<50) ND (<50) 2,100 ND (<50) ND (<50)

11/22/2004 ND (<50) 78 ND (<50) ND (<50) ND (<50) ND (<50) 1,500 ND (<50) ND (<50)

6/14/2005 56 74 ND (<20) ND (<20) ND (<20) ND (<20) 1,800 ND (<20) ND (<20)

12/2/2005 59 53 ND (<50) ND (<50) ND (<50) ND (<50) 1,400 ND (<50) ND (<50)

8/15/2012 24 23 ND (<500) ND (<100) ND (<100) ND (<100) 1,500 ND (<100) ND (<300)
9/19/2012 25 22 ND (<500) ND (<100) ND (<100) ND (<100) 1,600 ND (<100) ND (<300)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-107 9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/31/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)
12/23/2002 ND (<5) 20 ND (<5) 12 ND (<5) ND (<10) ND (<5) 31
5/30/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/11/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/29/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/22/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/14/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

INSTITUTE, WEST VIRGINIA

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE

Unless otherwise noted, all units are in micrograms per liter (ug/l)

12/2/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

8/15/2012 ND(<1) 2.8 ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)
9/19/2012 ND(<1) 4.1 ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-107 9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 32 ND(<5) ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 13 ND(<5) ND(<10)

6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 72 ND(<5) ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/31/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)
12/23/2002 ND (<5) 7 ND (<10) ND (<5) ND (<5) ND (<5) 120 ND (<5) ND (<10)

5/30/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/11/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/29/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/22/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/14/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/2/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

8/15/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<1) ND(<1) ND(<3)
9/19/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<1) ND(<1) ND(<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-108 9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/30/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) 20 ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/11/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/29/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/22/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/14/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

12/2/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

8/15/2012 ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)
9/19/2012 ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-108 9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 82 ND(<5) ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 82 5.9 ND(<10)
6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 810 33 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/30/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/11/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/29/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/22/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/14/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)
12/2/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

8/15/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<1) ND(<1) ND(<3)
9/19/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<1) ND(<1) ND(<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV

TMP-5

TMP-5
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-109 9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/30/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) 12 ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/11/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/29/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/22/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/14/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

12/2/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

8/15/2012 2.0 4.2 ND(<1) 0.55 ND(<1) ND(<5) ND(<1) ND(<1)
9/19/2012 0.84 ND(<5) ND(<1) 0.50 ND(<1) ND(<5) ND(<1) ND(<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes
MW-109 9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 200 8.8 ND(<10)

12/21/2000 ND(<25) ND(<25) ND(<50) ND(<25) ND(<25) ND(<25) 210 ND(<25) ND (<50)

6/25/2001 ND(<25) ND(<25) ND(<50) ND(<25) ND(<25) ND(<25) 310 ND(<25) ND (<50)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/30/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<10) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/11/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/29/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/22/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/14/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/2/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

8/15/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) 0.17 ND(<1) ND(<3)
9/19/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) 0.59 ND(<1) ND(<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000VRP DMV

WVGPS

VRP DMV

WVGPS
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Location Sample Date Vinyl chloride Acetone 1,1-Dichloroethene 1,2-Dichloroethene 1,2-Dichloroethane MEK 1,2-Dichloropropane Trichloroethene

MW-110 9/26/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/21/2000 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/25/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/13/2001 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

5/31/2002 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/23/2002 ND (<5) 23 ND (<5) ND (<5) ND (<5) ND (<10) ND (<5) ND (<5)

5/30/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/11/2003 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/29/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

11/22/2004 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

6/14/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 4
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

6/14/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

12/2/2005 ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<10) ND(<5) ND(<5)

8/15/2012 ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)
9/19/2012 ND(<1) 5.3 ND(<1) ND(<1) ND(<1) ND(<5) ND(<1) ND(<1)

2 N/A 7 70 5 N/A 5 5

2 22,000 7 70 5 7,100 5 5

Location Sample Date 1,1,2-Trichloroethane Benzene MIBK 1,1,2,2-Tetrachlorethane Tetrachloroethene Toluene Chlorobenzene Ethylbenzene Xylenes

MW-110 9/26/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 80 ND(<5) ND(<10)

12/21/2000 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 36 ND(<5) ND(<10)
6/25/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) 240 9.9 ND(<10)

12/13/2001 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

5/31/2002 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/23/2002 ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<5) ND (<10)

5/30/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/11/2003 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/29/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

11/22/2004 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

6/14/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

12/2/2005 ND(<5) ND(<5) ND(<10) ND(<5) ND(<5) ND(<5) ND(<5) ND(<5) ND(<10)

8/15/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) ND(<1) ND(<1) ND(<3)
9/19/2012 ND(<1) ND(<1) ND(<5) ND(<1) ND(<1) ND(<1) 0.2 ND(<1) ND(<3)

5 5 N/A N/A 5 1,000 N/A 700 10,000

5 5 2,000 0.067 5 1,000 100 700 10,000

WVGPS

VRP DMV

WVGPS
VRP DMV
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Location Sample Date Aniline 4-Chloroaniline 2-Chlorophenol 3&4 Methylphenol (m&p-Cresol) 2-Methylphenol (o-Cresol) 1,4-Dichlorobenzene 1,2-Dichlorobenzene Bis(2-chloroisopropyl) ether 2,4-Dimethylphenol Naphthalene Bis(2-ethylhexyl) phthalate

MW-101 9/5/1999 NA NA ND (<10) NA NA ND (<10) ND (<10) ND (<10) NA ND (<10) ND (<10)

10/18/1999 ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

3/28/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/29/2000 NA ND(<10) ND(<5) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/25/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/31/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND (<0.0.19) ND (<1.9)

9/19/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND (<0.0.19) ND (<1.9)

MW-102 9/5/1999 NA NA ND (<10) NA NA ND (<10) ND (<10) 48 NA ND (<10) 18

10/19/1999 ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

3/28/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/29/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/25/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/31/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.99) ND (<0.99) ND (<0.99) ND (<1) ND (<1) NA ND (<0.99) ND (<0.2) ND (<2)

9/19/2012 NA NA ND(< 1) ND(< 1) ND(< 1) ND(< 1) ND(< 1) NA ND(< 1) ND (<0.2) ND (<2)

N/A N/A N/A N/A N/A 75 600 N/A N/A N/A 6

12 0.34 30 180 1800 75 600 0.32 730 0.14 6

Note:  Only the detected compounds for the analysis have been reported
N/A: No standard was given in Appendix A for the specific compound
NA:  Compound was not analyzed during the sampling event

Table 5
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - SEMI-VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

WVGPS

VRP DMV
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Location Sample Date Aniline 4-Chloroaniline 2-Chlorophenol 3&4 Methylphenol (m&p-Cresol) 2-Methylphenol (o-Cresol) 1,4-Dichlorobenzene 1,2-Dichlorobenzene Bis(2-chloroisopropyl) ether 2,4-Dimethylphenol Naphthalene Bis(2-ethylhexyl) phthalate

MW-103 9/5/1999 NA NA ND (<10) NA NA ND (<10) ND (<10) ND (<10) NA ND (<10) ND (<10)

10/19/1999 ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

3/28/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/29/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/25/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/31/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) NA ND (<1) ND (<0.2) ND (<2)

9/19/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND (<0.0.19) ND (<1.9)

MW-104 9/5/1999 NA NA 49 NA NA 28 120 39 NA 33 19

10/18/1999 370 34 33 ND (<10) 10 74 510 12 18 88 ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<20) ND (<10) 88 370 110 ND (<10) 100 ND (<10)

3/28/2000 NA ND (<10) 17 ND (<20) ND (<10) 61 260 140 31 63 ND (<5)

6/29/2000 NA ND(<10) 14 52 49 34 140 37 26 45 ND(<10)

9/26/2000 NA ND(<10) 46 90 18 93 370 64 49 100 ND(<10)

12/21/2000 NA ND(<10) 23 86 17 65 280 140 52 69 ND(<10)

6/25/2001 NA ND (<10) 38 60 15 88 290 140 89 69 ND (<10)

12/13/2001 NA ND (<10) 14 ND (<20) ND (<10) 61 210 ND (<10) 17 56 ND (<10)

5/30/2002 NA ND (<10) 14 ND (<20) ND (<10) 71 230 79 21 64 ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) 61 170 50 11 50 ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) 12 29 12 ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) 15 40 21 ND (<10) 16 ND (<10)

6/29/2004 NA ND (<10) 14 ND (<20) ND (<10) 36 110 ND (<10) ND (<10) 24 ND (<10)

11/22/2004 NA ND (<10) 13 ND (<20) ND (<10) 65 210 10 ND (<10) 47 ND (<5)

6/14/2005 NA ND (<10) 15 ND (<20) ND (<10) 62 190 ND (<10) ND (<10) 33 ND (<10)

12/2/2005 NA ND (<10) 10 ND (<20) ND (<10) 30 100 ND (<10) ND (<10) 21 ND (<10)

8/15/2012 NA NA 14 9.5 4.4 71 220 NA 12 25 ND(< 2)

9/19/2012 NA NA 12 ND (<20) 5.4 150 530 NA 19 36 ND(< 40)

N/A N/A N/A N/A N/A 75 600 N/A N/A N/A 6

12 0.34 30 180 1800 75 600 0.32 730 0.14 6

Note:  Only the detected compounds for the analysis have been reported
N/A: No standard was given in Appendix A for the specific compound
NA:  Compound was not analyzed during the sampling event

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - SEMI-VOCs
FORMER QUALITY CARRIERS, INC. SITE

INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 5

WVGPS

VRP DMV



Page 3 of 5

Location Sample Date Aniline 4-Chloroaniline 2-Chlorophenol 3&4 Methylphenol (m&p-Cresol) 2-Methylphenol (o-Cresol) 1,4-Dichlorobenzene 1,2-Dichlorobenzene Bis(2-chloroisopropyl) ether 2,4-Dimethylphenol Naphthalene Bis(2-ethylhexyl) phthalate

MW-105 9/5/1999 NA NA ND (<10) NA NA ND (<10) ND (<10) ND (<10) NA ND (<10) ND (<10)

10/18/1999 ND (<10) ND (<20) ND (<10) 18 ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

3/28/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/29/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 10 ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

6/25/2001 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.19) ND (<0.97) ND (<0.97) ND (<4) ND (<4) NA ND (<0.97) ND (<0.19) ND (<1.9)

9/19/2012 NA NA ND (<0.2) ND (<0.98) ND (<0.98) ND (<2) ND (<2) NA ND (<0.98) ND (<0.2) ND (<2)

MW-106 9/5/1999 NA NA ND (<10) NA NA ND (<10) ND (<10) ND (<10) NA ND (<10) ND (<10)

10/18/1999 ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/27/1999 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) 32 ND (<10) ND (<10) ND (<10)

3/28/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 11 39 ND (<10) ND (<10) ND (<5)

6/29/2000 NA ND(<10) 11 ND(<20) ND(<10) ND(<10) ND(<10) 15 ND(<10) ND(<10) ND(<10)

9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) 15 ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 13 39 ND (<10) ND (<10) ND (<10)

6/25/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 17 42 ND (<10) ND (<10) ND (<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) 15 ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) 13 ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 17 ND (<10) 12 ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) 20 ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 15 29 ND (<10) ND (<10) ND (<10)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) 14 24 ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA 0.27 ND (<0.97) ND (<0.97) ND (<100) ND(<100) NA ND (<0.97) ND (<0.19) ND (<1.9)

9/19/2012 NA NA 3.6 ND (<4.9) ND (<4.9) ND (<100) 23 NA ND (<4.9) ND (<0.97) ND (<9.7)

N/A N/A N/A N/A N/A 75 600 N/A N/A N/A 6

12 0.34 30 180 1800 75 600 0.32 730 0.14 6

Note:  Only the detected compounds for the analysis have been reported
N/A: No standard was given in Appendix A for the specific compound
NA:  Compound was not analyzed during the sampling event

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 5
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - SEMI-VOCs

WVGPS

VRP DMV



Page 4 of 5

Location Sample Date Aniline 4-Chloroaniline 2-Chlorophenol 3&4 Methylphenol (m&p-Cresol) 2-Methylphenol (o-Cresol) 1,4-Dichlorobenzene 1,2-Dichlorobenzene Bis(2-chloroisopropyl) ether 2,4-Dimethylphenol Naphthalene Bis(2-ethylhexyl) phthalate

MW-107 9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

6/25/2001 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/31/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.98) ND (<0.98) ND (<0.98) ND (<1) ND (<1) NA ND (<0.98) ND (<0.2) 1.2

9/19/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) 0.022 3.0

MW-108 9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

6/25/2001 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) 14 ND(<10) ND(<10) ND(<10) ND(<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND(<0.19) ND(<1.9)

9/19/2012 NA NA ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) NA ND (<1) ND(<0.2) ND(<2)

N/A N/A N/A N/A N/A 75 600 N/A N/A N/A 6

12 0.34 30 180 1800 75 600 0.32 730 0.14 6

Note:  Only the detected compounds for the analysis have been reported
N/A: No standard was given in Appendix A for the specific compound
NA:  Compound was not analyzed during the sampling event

INSTITUTE, WEST VIRGINIA

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 5
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - SEMI-VOCs

FORMER QUALITY CARRIERS, INC. SITE

WVGPS

VRP DMV



Page 5 of 5

Location Sample Date Aniline 4-Chloroaniline 2-Chlorophenol 3&4 Methylphenol (m&p-Cresol) 2-Methylphenol (o-Cresol) 1,4-Dichlorobenzene 1,2-Dichlorobenzene Bis(2-chloroisopropyl) ether 2,4-Dimethylphenol Naphthalene Bis(2-ethylhexyl) phthalate

MW-109 9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

6/25/2001 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) 16 ND(<10) ND(<10) ND(<10) ND(<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND(<0.19) ND(<1.9)

9/19/2012 NA NA ND (<0.99) ND (<0.99) ND (<0.99) ND (<1) ND (<1) NA ND (<0.99) ND(<0.2) ND(<2)

MW-110 9/26/2000 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/21/2000 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

6/25/2001 NA ND(<10) ND(<10) ND(<20) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10) ND(<10)

12/13/2001 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/31/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/23/2002 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

5/30/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/11/2003 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

6/29/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

11/22/2004 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<5)

6/14/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

12/2/2005 NA ND (<10) ND (<10) ND (<20) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10) ND (<10)

8/15/2012 NA NA ND (<0.96) ND (<0.96) ND (<0.96) ND (<1) ND (<1) NA ND (<0.96) ND(<0.19) ND(<1.9)

9/19/2012 NA NA NA NA NA NA NA NA NA NA NA

N/A N/A N/A N/A N/A 75 600 N/A N/A N/A 6

12 0.34 30 180 1800 75 600 0.32 730 0.14 6

Note:  Only the detected compounds for the analysis have been reported
N/A: No standard was given in Appendix A for the specific compound
NA:  Compound was not analyzed during the sampling event

Unless otherwise noted, all units are in micrograms per liter (ug/l)

Table 5
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER - SEMI-VOCs

FORMER QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

WVGPS

VRP DMV



Pesticides and Herbicides Dioxins/Furans

Location beta-BHC 1,2,3,4,6,7,8,9-OCDD TEQ (TEF=0.0003) 1,2,3,4,6,7,8,9-OCDF TEQ (TEF=0.0003) Sum of TEQs

MW-101 ND (<0.30) ND (<0.000020) 0.0000000060 ND (<0.000017) 0.0000000051 0.0000000111

MW-102 ND (<0.30) 0.000834 0.0000002502 ND (<0.000034) 0.0000000102 0.0000002604

MW-103 ND (<0.30) 0.000595 0.0000001785 ND (<0.000012) 0.0000000036 0.0000001821

MW-104 ND (<0.30) 0.000284 0.0000000852 ND (<0.000018) 0.0000000054 0.0000000906

MW-105 ND (<0.30) 0.000093 0.0000000279 ND (<0.000030) 0.0000000090 0.0000000369

MW-106 0.65 0.000115 0.0000000345 0.000014 0.0000000042 0.0000000387

WVGPS N/A N/A N/A NA

VRP DMV 0.037 N/A 0.00003 N/A 0.00003 0.00003

N/A: There is no established WVGPS or VRP DMV.

Note:  Only the detected compounds for the analysis have been reported

Permit Number: WVR000001719

Unless otherwise noted, all units are in micrograms per liter (ug/l)

TABLE 6
SUMMARY OF PESTICIDES, HERBICIDES, DIOXINS, AND FURANS

GROUNDWATER SAMPLES COLLECTED OCTOBER 18-19, 1999
Quality Distribution Facility- Institute, WV

Monitoring Well Groundwater Analytical Data



REFERENCE
POINT Depth to Groundwater Depth to Groundwater

LOCATION ELEVATION (msl) Water (ft) Elevation (msl) Water (ft) Elevation (msl)
MW‐101 603.08 16.16 586.92 17.51 585.57
MW‐102 598.05 19.38 578.67 19.71 578.34
MW‐103 600.23 22.06 578.17 22.36 577.87
MW‐104 599.95 9.04 590.91 9.99 589.96
MW‐105 597.54 19.57 577.97 20.04 577.50
MW‐106 598.12 20.10 578.02 20.37 577.75
MW‐107 588.11 9.77 578.34 9.93 578.18
MW‐109 596.49 19.40 577.09 19.80 576.69
MW‐110 603.63 23.36 580.27 21.91 581.72
TMP‐1 600.86 DRY 24.68 576.18
TMP‐2 597.71 19.92 577.79 20.16 577.55
TMP‐3 600.50 18.36 582.14 21.83 578.67
TMP‐5 596.21 18.67 577.54 19.01 577.20
WWT‐1 617.75 9.27 608.48 9.11 608.64
WWT‐2 615.79 DRY DRY

AUGUST 2012 SEPTEMBER 2012

TABLE 7
GROUNDWATER ELEVATION MEASUREMENTS

QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA



TABLE 8
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
DBA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 0' ‐ 2'(DUP) 7' ‐ 9' 10' ‐ 11.3' 0' ‐ 2' 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 5.5 6.0 5.2 3.9 1.9 7.0 12
Barium 360,000 1,600 190,000 82 91 140 200 250 22 110 280
Cadmium 800 7.5 800 0.38 <1.1 <1.1 <1.2 <1.2 0.36 <1.2 <1.1
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 21 25 16 17 4.0 24 13
Lead 1,000 270 800 14 15 16 14 12 3.4 18 11
Mercury 610 2.1 43 0.1 <0.12 <0.11 <0.12 <0.12 <0.1 <0.12 0.11
Selenium 10,000 5.2 5,100 0.26 3.4 3.6 3.7 2.3 <2 3.8 2.9
Silver 10,000 31 5,100 0.6 <1.1 <1.1 <1.2 <1.2 <0.99 <1.2 <1.1
Vanadium 140 51 5,200 78 21 25 20 21 3.9 33 18

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 6' ‐ 8' 10' ‐ 11.2' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 9.5 4.2 5.8 5.2 7.3 6.9 1.7
Barium 360,000 1,600 190,000 82 190 460 230 130 110 140 120
Cadmium 800 7.5 800 0.38 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 7.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 24 24 7.7 25 18 18 14
Lead 1,000 270 800 14 23 23 14 19 18 16 18
Mercury 610 2.1 43 0.1 <0.11 0.046 0.082 0.043 <0.11 <0.11 <0.12
Selenium 10,000 5.2 5,100 0.26 3.9 5.6 3.4 3.5 2.9 3.2 <2.4
Silver 10,000 31 5,100 0.6 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.2
Vanadium 140 51 5,200 78 32 32 7.3 28 30 27 13

All results in mg/kg

Migration to 
Groundwater

Industrial Soil
Migration to 
Groundwater

Industrial Soil

VRP DMV DBA‐1 DBA‐2

VRP DMV DBA‐3 DBA‐4

USEPA RBSL

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 8
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
DBA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 8.8 8.9 4.0 6.6 7.3 9.3 4.6
Barium 360,000 1,600 190,000 82 150 100 90 160 200 180 120
Cadmium 800 7.5 800 0.38 <1.1 <1.2 <1.1 <1.1 <1.2 <1.1 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 29 14 8.9 20 19 17 12
Lead 1,000 270 800 14 19 19 14 18 19 27 14
Mercury 610 2.1 43 0.1 <0.11 <0.11 <0.11 0.086 0.04 <0.11 0.036
Selenium 10,000 5.2 5,100 0.26 3.9 1.8 1.6 2.6 2.2 1.8 1.7
Silver 10,000 31 5,100 0.6 <1.1 <1.2 <1.1 <1.1 <1.2 <1.1 <1.2
Vanadium 140 51 5,200 78 35 26 16 26 27 31 20

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 8.6 7.1 5.5 6.5
Barium 360,000 1,600 190,000 82 81 87 130 110
Cadmium 800 7.5 800 0.38 <1.1 <1.1 <1.2 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 18 16 16 13
Lead 1,000 270 800 14 17 16 18 13
Mercury 610 2.1 43 0.1 <0.11 <0.11 <0.12 <0.12
Selenium 10,000 5.2 5,100 0.26 1.5 1.5 2.2 2.0
Silver 10,000 31 5,100 0.6 <1.1 <1.1 <1.2 <1.2
Vanadium 140 51 5,200 78 25 23 25 21

All results in mg/kg

Industrial Soil
Migration to 
Groundwater

Industrial Soil
Migration to 
Groundwater

VRP DMV DBA‐8

VRP DMV DBA‐5 DBA‐7USEPA RBSL

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 9
ANALYTICAL RESULTS FOR VOCs IN SOIL SAMPLES
DBA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 0'‐2'(DUP) 7' ‐ 9' 10' ‐ 11.3' 0' ‐ 2' 16' ‐ 18' 0' ‐ 2' 6' ‐ 8' 10' ‐ 11.2' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 18' ‐ 20' 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE
1,1,1‐Trichloroethane 450,000 1,400 38,000,000 70 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,1,2,2‐Tetrachloroethane 99,000 4.0 2,800 0.026 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 420,000 2,900,000 180,000,000 130,000 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,1,2‐Trichloroethane 57,000 32 5,300 1.6 <4.2 <4.2 <4.6 <4.2 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 <4.3 99 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 <4.5 7.0
1,1‐Dichloroethane 170,000 14 17,000 0.68 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 0.91 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,1‐Dichloroethene 860,000 50 1,100,000 2.5 <1.7 <1.7 <1.8 3.5 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 2.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,2,4‐Trichlorobenzene 290,000 4,100 99,000 200 0.91 0.89 <1.8 17 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,2‐Dibromo‐3‐Chloropropane 71,000 1.7 69 0.086 <4.2 <4.2 <4.6 <4.2 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 <4.3 <4.2 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 <4.5 <5
1,2‐Dibromoethane (EDB) 1,800 0.28 170 0.014 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,2‐Dichlorobenzene 150,000 12,000 9,800,000 580 4 4.5 12 52 <2.2 2.4 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 1.8 <2
1,2‐Dichloroethane 23,000 28 2,200 1.4 0.57 0.99 4.8 1.5 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 7.0 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 0.98
1,2‐Dichloropropane 47,000 33 4,700 1.7 1.7 2.2 9.5 1.0 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 1.4 <2
1,3‐Dichlorobenzene 120,000 12,000 ‐‐‐ ‐‐‐ <1.7 <1.7 1.7 4.3 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,4‐Dichlorobenzene 140,000 1,400 12,000 ‐‐‐ <1.7 <1.7 1.3 12 <2.2 0.63 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
1,4‐Dioxane 250,000 2.8 17,000 0.14 <170 <170 <180 <170 <220 <180 <190 <210 <180 <170 <350 <200 <200 <160 <170 <170 <180 <190 <160 <180 <180 <170 <180 <200
2‐Butanone (MEK) 47,000,000 30,000 200,000,000 1,000 <42 <42 <46 <42 <54 <44 <48 <51 <46 <43 <88 <49 <49 <40 <43 <42 <45 <46 <41 <46 <46 <43 <45 <50
2‐Hexanone ‐‐‐ ‐‐‐ 1,400,000 7.9 <42 <42 <46 <42 <54 <44 <48 <51 <46 <43 <88 <49 <49 <40 <43 <42 <45 <46 <41 <46 <46 <43 <45 <50
4‐Methyl‐2‐pentanone (MIBK) 430,000 9,500 53,000,000 230 <42 <42 <46 <42 <54 <44 <48 <51 <46 <43 <88 <49 <49 <40 <43 <42 <45 <46 <41 <46 <46 <43 <45 <50
Acetone 200,000,000 89,000 630,000,000 2,400 <42 <42 <46 <42 <54 <44 <48 <51 <46 <43 <88 <49 <49 <40 <43 <42 <45 <46 <41 <46 <46 <43 <45 <50
Benzene 58,000 51 5,400 2.6 5.2 7.6 22 7.6 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 22 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 10 8.6
Bromodichloromethane 14,000 0.64 1,400 22 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Bromoform 3,100,000 45 220,000 21 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Bromomethane 33,000 44 32,000 1.8 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Carbon disulfide 640,000 6,100 3,700,000 210 <4.2 <4.2 <4.6 <4.2 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 <4.3 <4.2 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 <4.5 <5
Carbon tetrachloride 32,000 39 3,000 1.9 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Chlorobenzene 340,000 1,400 1,400,000 68 1000 880 8500 6900 <2.2 690 <1.9 <2.1 <1.8 <1.7 <3.5 0.79 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 2.0 <2
Chloroethane 1,900,000 120,000 ‐‐‐ ‐‐‐ <4.2 <4.2 <4.6 <4.2 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 <4.3 <4.2 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 <4.5 <5
Chloroform 15,000 1.1 1,500 22 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 1.1 1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 2.9
Chloromethane 510,000 980 500,000 49 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
cis‐1,2‐Dichloroethene 83,000 410 2,000,000 21 230 190 560 51 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 7 130 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 39 56
cis‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Cyclohexane 56,000 250,000 29,000,000 13,000 <8.4 <8.4 <9.2 <8.4 <11 <8.9 <9.5 <10 <9.1 <8.6 <18 <9.8 <9.8 <8.1 <8.6 <8.3 <9 <9.3 <8.1 <9.2 <9.2 <8.6 <9 <10
Dibromochloromethane 290,000 4.3 3,300 21 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Dichlorodifluoromethane 420,000 12,000 400,000 300 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Ethylbenzene 190,000 16,000 27,000 780 <1.7 <1.7 <1.8 8.6 <2.2 0.9 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 0.63 <2
Isopropylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.63 0.75 2.7 1.4 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 0.67 <2
Methyl acetate 50,000,000 25,000 1,000,000,000 3,200 <8.4 <8.4 <9.2 <8.4 <11 <8.9 <9.5 <10 <9.1 <8.6 <18 <9.8 <9.8 <8.1 <8.6 <8.3 <9 <9.3 <8.1 <9.2 <9.2 <8.6 <9 <10
Methyl tert‐butyl ether 2,400,000 56 220,000 2.8 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Methylcyclohexane 31,000 270,000 ‐‐‐ ‐‐‐ <8.4 <8.4 <9.2 <8.4 <11 <8.9 <9.5 <10 <9.1 <8.6 <18 <9.8 <9.8 <8.1 <8.6 <8.3 <9 <9.3 <8.1 <9.2 <9.2 <8.6 <9 <10
Methylene Chloride 580,000 25 960,000 1.3 <8.4 <8.4 <9.2 <8.4 <11 <8.9 <9.5 <10 <9.1 <8.6 <18 <9.8 <9.8 <8.1 <8.6 2.6 <9 <9.3 <8.1 1.5 <9.2 <8.6 <9 1.3
Naphthalene 180,000 9.4 18,000 0.47 25 25 <4.6 13 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 12 <4.2 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 66 6.5
Styrene 340,000 2,200 36,000,000 110 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Tetrachloroethene 36,000 45 110,000 2.3 <1.7 <1.7 1.1 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Toluene 360,000 14,000 45,000,000 690 <1.7 <1.7 <1.8 0.9 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
trans‐1,2‐Dichloroethene 710,000 590 690,000 29 3.5 5.4 4.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 2.3 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 0.82 1.8
trans‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.7 <1.7 <1.8 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 <1.6 <1.7 <1.7 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 <1.8 <2
Trichloroethene 21,000 36 6,400 1.8 97 140 400 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 1.0 7.1 110 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 2.2 42
Trichlorofluoromethane 700,000 16,000 3,400,000 690 <1.7 <1.7 0.98 <1.7 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 <2 2.4 4.3 83 <1.8 <1.9 <1.6 12 <1.8 <1.7 <1.8 26
Vinyl chloride 21,000 14 1,700 0.69 10 23 29 72 <2.2 <1.8 <1.9 <2.1 <1.8 <1.7 <3.5 <2 9.4 <1.6 1.2 38 <1.8 <1.9 <1.6 <1.8 <1.8 <1.7 7.1 18
Xylenes, Total 100,000 200,000 2,700,000 9,800 2.3 2.6 2 2.7 <5.4 <4.4 <4.8 <5.1 <4.6 <4.3 <8.8 <4.9 <4.9 <4 <4.3 <4.2 <4.5 <4.6 <4.1 <4.6 <4.6 <4.3 1.9 0.71

All results in ug/kg
‐‐‐ not available

DBA‐4 DBA‐5USEPA RBSL

Industrial Soil
Migration to 
GroundwaterIndustrial Soil

Migration to 
Groundwater

DBA‐7 DBA‐8VRP DMV DBA‐1 DBA‐2 DBA‐3



TABLE 10
ANALYTICAL RESULTS FOR SVOCs IN SOIL SAMPLES
DBA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
DEPTH INTERVAL 0' ‐ 2' 0'‐2'(DUP) 7' ‐ 9' 10' ‐ 11.3' 0' ‐ 2' 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 6' ‐ 8' 10' ‐ 11.2' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18' 0' ‐ 2' 0'‐2'(DUP) 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE
1,1'‐Biphenyl 50,000,000 64,000 210,000 8.7 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
1,4‐Dioxane 250,000 2.8 17,000 0.14 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,2'‐oxybis[1‐chloropropane] ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,4,5‐Trichlorophenol 8,800,000 270,000 62,000,000 3,300 <830 <810 <820 <820 <810 <830 <810 <810 <820 <810 <790 <830 <810 <800 <820 <820 <830 <790 <810 <800 <830 <820 <780 <810 <800
2,4,6‐Trichlorophenol 2,200,000 460 160,000 13 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,4‐Dichlorophenol 2,600,000 2,600 1,800,000 41 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,4‐Dimethylphenol 18,000,000 17,000 12,000,000 320 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,4‐Dinitrophenol 1,800,000 1,600 1,200,000 34 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,4‐Dinitrotoluene 80,000 5.9 5,500 0.28 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2,6‐Dinitrotoluene 890,000 1,000 620,000 20 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2‐Chloronaphthalene 65,000,000 50,000 82,000,000 2,900 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2‐Chlorophenol 5,200,000 500 5,100,000 57 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2‐Methylnaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 36 <64
2‐Methylphenol 44,000,000 30,000 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
2‐Nitroaniline 8,500,000 3,100 6,000,000 62 <830 <810 <820 <820 <810 <830 <810 <810 <820 <810 <790 <830 <810 <800 <820 <820 <830 <790 <810 <800 <830 <820 <780 <810 <800
2‐Nitrophenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
3,3'‐Dichlorobenzidine 55,000 20 3,800 0.71 <660 <650 <660 <650 <650 <660 <650 <650 <660 <650 <630 <660 <650 <640 <650 <660 <660 <630 <650 <640 <670 <660 <620 <650 <640
3‐Nitroaniline ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <830 <810 <820 <820 <810 <830 <810 <810 <820 <810 <790 <830 <810 <800 <820 <820 <830 <790 <810 <800 <830 <820 <780 <810 <800
4,6‐Dinitro‐2‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
4‐Bromophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
4‐Chloro‐3‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
4‐Chloroaniline 120,000 2.9 8,600 0.13 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
4‐Chlorophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
4‐Nitroaniline ‐‐‐ ‐‐‐ 86,000 1.4 <830 <810 <820 <820 <810 <830 <810 <810 <820 <810 <790 <830 <810 <800 <820 <820 <830 <790 <810 <800 <830 <820 <780 <810 <800
4‐Nitrophenol 7,000,000 4,600 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Acenaphthene 66,000,000 75,000 33,000,000 4,100 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Acenaphthylene 75,000,000 75,000 ‐‐‐ ‐‐‐ <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Acetophenone 200,000,000 22,000 100,000,000 450 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Anthracene 6,100,000,000 7,200,000 170,000,000 42,000 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Atrazine 110,000 39 7,500 1.9 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Benzaldehyde 1,500,000 2,700 100,000,000 330 <1700 <1600 <1600 <1600 <1600 <1700 <1600 <1600 <1700 <1600 <1600 <1700 <1600 <1600 <1600 <1600 <1700 <1600 <1600 <1600 <1700 <1600 <1600 <1600 <1600
Benzo[a]anthracene 29,000 210 2,100 10 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Benzo[a]pyrene 2,900 4,700 210 240 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Benzo[b]fluoranthene 29,000 710 2,100 35 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Benzo[g,h,i]perylene 23,000,000 85,000,000 ‐‐‐ ‐‐‐ <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Benzo[k]fluoranthene 290,000 6,900 21,000 350 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Bis(2‐chloroethoxy)methane ‐‐‐ ‐‐‐ 1,800,000 11 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Bis(2‐chloroethyl)ether 13,000 0.063 1,000 0.0031 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Bis(2‐ethylhexyl) phthalate 1,800,000 29,000 120,000 1,400 <330 35 <330 60 360 110 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 89 <320 43 34 <330 <330 33 590 840
Butyl benzyl phthalate 13,000,000 10,000 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Caprolactam 440,000,000 91,000 310,000,000 1,900 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Carbazole 1,200,000 1,200 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Chrysene 2,900,000 21,000 210,000 1,100 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Dibenz(a,h)anthracene 2,900 230 210 11 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Dibenzofuran 2,000,000 14,000 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Diethyl phthalate 700,000,000 240,000 490,000,000 4,700 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Dimethyl phthalate 1,000,000,000 1,900,000 ‐‐‐ ‐‐‐ <1700 <1600 <1600 <1600 <1600 <1700 <1600 <1600 <1700 <1600 <1600 <1700 <1600 <1600 <1600 <1600 <1700 <1600 <1600 <1600 <1700 <1600 <1600 <1600 <1600
Di‐n‐butyl phthalate 88,000,000 180,000 ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Di‐n‐octyl phthalate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Fluoranthene 30,000,000 3,200,000 22,000,000 70,000 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Fluorene 57,000,000 90,000 22,000,000 4,000 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Hexachlorobenzene 15,000 250 1,100 13 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Hexachlorobutadiene 320,000 33 22,000 0.5 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Hexachlorocyclopentadiene 5,300,000 3,100 3,700,000 160 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Hexachloroethane 620,000 20 43,000 0.48 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Indeno[1,2,3‐cd]pyrene 29,000 2,300 2,100 120 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Isophorone 26,000,000 470 1,800,000 22 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Naphthalene 180,000 9.4 18,000 0.47 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 44 <64
Nitrobenzene 250,000 1.6 24,000 0.079 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
N‐Nitrosodi‐n‐propylamine 3,500 0.14 250 0.007 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
N‐Nitrosodiphenylamine 5,000,000 1,500 350,000 57 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Pentachlorophenol 33,000 200 2,700 10 <830 <810 <820 <820 <810 <830 <810 <810 <820 <810 <790 <830 <810 <800 <820 <820 <830 <790 <810 <800 <830 <820 <780 <810 <800
Phenanthrene 610,000,000 7,400,000 ‐‐‐ ‐‐‐ <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64
Phenol 260,000,000 130,000 180,000,000 2,600 <330 <320 <330 <330 <320 <330 <320 <320 <330 <320 <320 <330 <320 <320 <330 <330 <330 <320 <320 <320 <330 <330 <310 <320 <320
Pyrene 58,000,000 400,000 17,000,000 9,500 <67 <65 <66 <66 <65 <67 <65 <65 <66 <65 <64 <67 <65 <64 <66 <66 <66 <63 <65 <64 <67 <66 <63 <65 <64

All results in ug/kg
‐‐‐ not available

DBA‐5

Industrial Soil
Soil to 

Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater

DBA‐7 DBA‐8VRP DMV DBA‐1 DBA‐2 DBA‐3 DBA‐4



TABLE 11
ANALYTICAL RESULTS FOR PESTICIDES/HERBICIDES IN SOIL SAMPLES
ALL SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION DBA‐1 DBA‐2 DBA‐5 TSS‐2

DEPTH INTERVAL 7' ‐ 9' 16' ‐ 18' 6' ‐ 8' 6' ‐ 8' 16' ‐ 18' 5' ‐ 7' 3' ‐ 5' 12' ‐ 13'
DATE COLLECTED 8/2012 8/2012 8/2012 8/2012 8/2012 8/2012 8/2012 8/2012
ANALYTE
4,4'‐DDD 100 1.3 7,200 66 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
4,4'‐DDE 73 0.93 5,100 46 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
4,4'‐DDT 120 1.3 7,000 67 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Aldrin 1.5 0.013 100 0.034 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
alpha‐BHC 3.9 0.011 270 0.036 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 0.013 0.013 0.018
alpha‐Chlordane 110 2.7 6,500 140 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
beta‐BHC 14 0.0043 960 0.13 <0.0033 <0.0033 <0.0032 <0.0033 <0.0032 0.02 <0.0041 <0.0039
Chlordane (technical) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.067 <0.066 <0.065 <0.066 <0.065 <0.079 <0.083 <0.078
delta‐BHC ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Dieldrin 1.5 0.0034 110 0.061 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endosulfan I 5,300 0.6 3,700,000 1100 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endosulfan II 5,300 0.6 3,700,000 1100 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endosulfan sulfate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endrin 260 1.6 180,000 81 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endrin aldehyde ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Endrin ketone ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
gamma‐BHC (Lindane) 34 0.023 2,100 1.2 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
gamma‐Chlordane ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Heptachlor 5.5 0.66 380 33 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Heptachlor epoxide 2.7 .082 190 4.1 <0.0017 <0.0017 <0.0017 <0.0017 <0.0017 <0.002 <0.0021 <0.002
Methoxychlor 4400 43 3,100,000 2,200 <0.0033 <0.0033 <0.0032 <0.0033 <0.0032 <0.0039 <0.0041 <0.0039
Toxaphene 22 9.3 1,600 460 <0.067 <0.066 <0.065 <0.066 <0.065 <0.079 <0.083 <0.078
2,4,5‐T 12,000 0.360 7,700,000 18 <0.04 <0.036 <0.038 <0.039 <0.04 <0.04 <0.041 <0.039
2,4‐D 8.8 3.0 6,200,000 52 <0.085 <0.076 <0.08 <0.083 <0.085 <0.085 <0.088 <0.083
Silvex (2,4,5‐TP) 7,000 0.55 4,900,000 28 <0.04 <0.036 <0.038 <0.039 <0.04 <0.04 <0.041 <0.039

All values in mg/kg.

WTA‐2VRP DMV DBA‐8

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Soil to 

Groundwater



TABLE 12
ANALYTICAL RESULTS FOR PCBs IN SOIL SAMPLES
ALL SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION DBA‐1 DBA‐2 DBA‐5

DEPTH INTERVAL 7' ‐ 9' 16' ‐ 18' 6' ‐ 8' 6' ‐ 8' 16' ‐ 18'
DATE COLLECTED 8/2012 8/2012 8/2012 8/2012 8/2012
ANALYTE
PCB‐1016 50 1.8 21,000 92 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1221 12 0.0023 540 0.074 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1232 12 0.0023 540 0.074 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1242 10 0.11 740 5.3 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1248 10 0.1 740 5.2 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1254 10 0.18 740 8.8 <0.033 <0.033 <0.033 <0.033 <0.033
PCB‐1260 10 0.47 740 24 <0.033 <0.033 <0.033 <0.033 <0.033

SAMPLE LOCATION TSS‐2
DEPTH INTERVAL 5' ‐ 7' 3' ‐ 5' 12' ‐ 13' 
DATE COLLECTED 8/2012 8/2012 8/2012
ANALYTE
PCB‐1016 50 1.8 21,000 92 <0.04 <0.041 <0.038
PCB‐1221 12 0.0023 540 0.074 <0.04 <0.041 <0.038
PCB‐1232 12 0.0023 540 0.074 <0.04 <0.041 <0.038
PCB‐1242 10 0.11 740 5.3 <0.04 <0.041 <0.038
PCB‐1248 10 0.1 740 5.2 <0.04 <0.041 <0.038
PCB‐1254 10 0.18 740 8.8 <0.04 <0.041 <0.038
PCB‐1260 10 0.47 740 24 <0.04 <0.041 <0.038

All results in mg/kg
‐‐‐ not available

Industrial Soil

Industrial Soil

Soil to 
Groundwater

Soil to 
Groundwater

VRP DMV USEPA RBSL

Industrial Soil
Migration to 
Groundwater

VRP DMV DBA‐8

Industrial Soil
Migration to 
Groundwater

WTA‐2

USEPA RBSL



TABLE 13
ANALYTICAL RESULTS FOR DIOXINS/FURANS IN SOIL SAMPLES
ALL SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
Flag Flag Flag Flag

DATE COLLECTED
ANALYTE
1,2,3,4,6,7,8‐HpCDD 320 300 18 15 0.49 Q B J 0.16 Q B J 2.2 B J 0.54 B J
1,2,3,4,6,7,8‐HpCDF 320 300 18 15 0.076 Q B J 0.055 Q B J 0.023 Q B J 0.063 Q B J
1,2,3,4,7,8,9‐HpCDF 320 300 18 15 <0.029 <0.023 <0.027 <0.023
1,2,3,4,7,8‐HxCDD 320 300 18 15 <0.045 <0.031 <0.042 <0.051
1,2,3,4,7,8‐HxCDF 320 300 18 15 <0.048 <0.027 <0.047 <0.045
1,2,3,6,7,8‐HxCDD 320 300 18 15 <0.044 <0.033 <0.041 <0.047
1,2,3,6,7,8‐HxCDF 320 300 18 15 0.052 Q B J <0.025 0.035 Q B J <0.043
1,2,3,7,8,9‐HxCDD 320 300 18 15 <0.041 <0.029 0.12 Q B J <0.046
1,2,3,7,8,9‐HxCDF 320 300 18 15 <0.063 <0.034 <0.056 <0.058
1,2,3,7,8‐PeCDD 320 300 18 15 <0.046 <0.027 <0.03 <0.046
1,2,3,7,8‐PeCDF 320 300 18 15 <0.036 <0.03 <0.039 <0.04
2,3,4,6,7,8‐HxCDF 320 300 18 15 <0.052 <0.029 <0.045 <0.043
2,3,4,7,8‐PeCDF 320 300 18 15 <0.04 <0.023 <0.041 <0.034
2,3,7,8‐TCDD 320 300 18 15 <0.04 <0.019 <0.031 <0.049
2,3,7,8‐TCDF 320 300 18 15 <0.085 0.018 Q B J 0.1 Q B J 0.093 Q B J
OCDD 320 300 18 15 17 B 6.8 B J 290 B 14 B
OCDF 320 300 18 15 0.086 Q B J 0.098 Q B J 0.044 Q B J 0.044 Q B J

DBA‐1(7‐9) DBA‐2(16‐18) DBA‐5(6‐8) DBA‐8(16‐18)

8/9/2012 8/9/2012 8/9/2012 8/9/2012

VRP DMV* USEPA RBSL*

Industrial Soil
Migration to 
Groundwater Industrial Soil

Migration to 
Groundwater

1



TABLE 13
ANALYTICAL RESULTS FOR DIOXINS/FURANS IN SOIL SAMPLES
ALL SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
Flag Flag Flag Flag

DATE COLLECTED
ANALYTE
1,2,3,4,6,7,8‐HpCDD 320 300 18 15 4.1 B J 70 B 6.1 B 18 B
1,2,3,4,6,7,8‐HpCDF 320 300 18 15 3.4 Q B J 11 Q B 140 B 14 B
1,2,3,4,7,8,9‐HpCDF 320 300 18 15 0.25 Q J 0.6 Q J 5.8 0.41 J
1,2,3,4,7,8‐HxCDD 320 300 18 15 <0.066 0.24 Q J 0.34 J 0.4 J
1,2,3,4,7,8‐HxCDF 320 300 18 15 0.8 J 2.4 J 49 Q 3.7 C J
1,2,3,6,7,8‐HxCDD 320 300 18 15 <0.067 1.6 J 1.1 J 0.52 J
1,2,3,6,7,8‐HxCDF 320 300 18 15 0.28 Q B J 1 Q B J 14 Q B 1.2 Q B J
1,2,3,7,8,9‐HxCDD 320 300 18 15 <0.062 0.75 Q B J 0.74 Q B J 0.6 C B J
1,2,3,7,8,9‐HxCDF 320 300 18 15 <0.076 <0.067 0.15 B J <0.049
1,2,3,7,8‐PeCDD 320 300 18 15 0.047 Q J 0.14 Q J 0.53 J 0.17 Q J
1,2,3,7,8‐PeCDF 320 300 18 15 0.3 J 0.34 J 3.3 J 0.39 Q J
2,3,4,6,7,8‐HxCDF 320 300 18 15 0.23 B J 0.56 B J 3.9 B J 0.47 Q B J
2,3,4,7,8‐PeCDF 320 300 18 15 <0.072 0.3 B J 4.5 B J 0.6 B J
2,3,7,8‐TCDD 320 300 18 15 0.043 Q J 0.069 Q J 0.35 J 1.8
2,3,7,8‐TCDF 320 300 18 15 0.43 B J 0.9 Q B J 0.68 B J 1.1 Q B J
OCDD 320 300 18 15 230 B 830 B 140 B 640 B
OCDF 320 300 18 15 5.3 B J 8.8 B J 79 B 6.2 B J

Notes: 
All results in pg/g. * ‐ Based on total 2,3,7,8‐TCDD toxicity equivalents.
B : Method blank contamination. The associated method blank contains the target analyte at a reportable level.
J : Estimated Result.
Q : Estimated maximum possible concentration (EMPC).

TSS‐2(5‐7)

8/9/2012

WTA‐2(12‐13) WTA‐2(3‐5)

8/9/2012 8/9/20128/9/2012

DBA‐8(6‐8)VRP DMV* USEPA RBSL*

Industrial Soil
Migration to 
Groundwater Industrial Soil

Migration to 
Groundwater

2



TABLE 14
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
TSS SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 4' ‐ 6' 6' ‐ 8' 5' ‐ 7' 7.2' ‐ 8.9' 4.5' ‐ 5.5' 6' ‐ 8' 4' ‐ 6' 6' ‐ 8'
DATE COLLECTED 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 3.7 7.4 10 7.0 7.1 8.2 4.4 6.6
Barium 360,000 1,600 190,000 82 130 120 230 160 140 140 110 130
Cadmium 800 7.5 800 0.38 <1.1 <1.1 <1.2 <1.2 <1.2 <1.1 <1.2 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 16 15 22 23 17 20 14 21
Lead 1,000 270 800 14 12 15 21 22 17 20 15 15
Mercury 610 2.1 43 0.1 <0.11 0.035 0.039 0.049 0.035 0.043 0.037 <0.12
Selenium 10,000 5.2 5,100 0.26 2.8 2.5 3.6 3.0 1.6 2.8 2.3 3.4
Silver 10,000 31 5,100 0.6 <1.1 <1.1 <1.2 <1.2 <1.2 <1.1 <1.2 <1.2
Vanadium 140 51 5,200 78 21 18 30 32 25 27 20 27

SAMPLE LOCATION

DEPTH INTERVAL 5' ‐ 7' 7' ‐ 9' 3.8' ‐ 5.8' 10' ‐ 12' 4' ‐ 6' 10' ‐ 12'
DATE COLLECTED 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 6.1 8.3 7.8 6.1 6.6 7.6
Barium 360,000 1,600 190,000 82 120 140 110 99 140 36
Cadmium 800 7.5 800 0.38 <1.2 <1.2 <1.2 <1.2 <1.3 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 21 24 21 19 23 24
Lead 1,000 270 800 14 19 20 20 15 23 17
Mercury 610 2.1 43 0.1 0.054 0.055 0.055 <0.12 <0.12 <0.00071
Selenium 10,000 5.2 5,100 0.26 2.8 2.7 2.9 2.0 3.3 4.3
Silver 10,000 31 5,100 0.6 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2
Vanadium 140 51 5,200 78 27 30 32 27 36 40

All results in mg/kg

Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater

TSS‐4

VRP DMV TSS‐5 TSS‐6 TSS‐7

VRP DMV TSS‐1USEPA RBSL

Industrial Soil

TSS‐2 TSS‐3

Industrial Soil
Migration to 
Groundwater

Industrial Soil
Migration to 
Groundwater

1



TABLE 14
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
TSS SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 4' ‐ 6' 4'‐6'(DUP) 10' ‐ 12' 4' ‐ 6' 4'‐6'(DUP) 6.5' ‐ 8.5'
DATE COLLECTED 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 5.7 9.7 6.9 8.5 11 7.5
Barium 360,000 1,600 190,000 82 76 49 30 140 150 130
Cadmium 800 7.5 800 0.38 <1.2 <1.3 <1.1 <1.3 <1.3 <1.3
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 29 28 21 23 25 20
Lead 1,000 270 800 14 18 19 16 20 23 21
Mercury 610 2.1 43 0.1 <0.13 <0.13 <0.12 0.047 0.054 0.042
Selenium 10,000 5.2 5,100 0.26 2.2 3.0 2.7 2.9 3.5 2.5
Silver 10,000 31 5,100 0.6 <1.2 <1.3 <1.1 <1.3 <1.3 <1.3
Vanadium 140 51 5,200 78 47 42 31 30 37 31

All results in mg/kg

USEPA RBSL

Industrial Soil
Migration to 
Groundwater

TSS‐9

Industrial Soil
Migration to 
Groundwater

VRP DMV TSS‐8

2



TABLE 15
ANALYTICAL RESULTS FOR VOCs IN SOIL SAMPLES
TSS SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 4' ‐ 6' 6' ‐ 8' 5' ‐ 7' 7.2 ‐ 8.9 4.5 ‐ 5.5 6' ‐ 8' 4' ‐ 6' 6' ‐ 8' 5' ‐ 7' 7' ‐ 9' 3.8' ‐ 5.8' 10' ‐ 12' 4' ‐ 6' 10' ‐ 12' 4' ‐ 6' 4'‐6'(DUP) 10' ‐ 12' 4' ‐ 6' 4'‐6'(DUP) 6.5 ‐ 8.5
DATE COLLECTED 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012
ANALYTE
1,1,1‐Trichloroethane 450,000 1,400 38,000,000 70 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,1,2,2‐Tetrachloroethane 99,000 4.0 2,800 0.026 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 420,000 2,900,000 180,000,000 130,000 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,1,2‐Trichloroethane 57,000 32 5,300 1.6 <4.5 <5.4 <4.5 <4.5 <4.7 <4.5 <4.7 <4.4 <5.2 <5.1 <4.3 <4.5 <4.6 <4.4 <5 <4.9 <4.6 <4.4 <4.4 <7.8
1,1‐Dichloroethane 170,000 14 17,000 0.68 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,1‐Dichloroethene 860,000 50 1,100,000 2.5 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,2,4‐Trichlorobenzene 290,000 4,100 99,000 200 <1.8 11 30 17 10 120 1.0 19 19 19 24 J <1.8 3.1 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,2‐Dibromo‐3‐Chloropropane 71,000 1.7 69 0.086 <4.5 <5.4 <4.5 <4.5 <4.7 <4.5 <4.7 <4.4 <5.2 <5.1 <4.3 <4.5 <4.6 <4.4 <5 <4.9 <4.6 <4.4 <4.4 <7.8
1,2‐Dibromoethane (EDB) 1,800 0.28 170 0.014 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,2‐Dichlorobenzene 150,000 12,000 9,800,000 580 <1.8 5.2 16 49 23 160 <1.9 95 7.6 27 65 J <1.8 5.6 <1.8 <2 <2 <1.8 <1.8 <1.7 2.3
1,2‐Dichloroethane 23,000 28 2,200 1.4 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,2‐Dichloropropane 47,000 33 4,700 1.7 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,3‐Dichlorobenzene 120,000 12,000 ‐‐‐ ‐‐‐ <1.8 1.2 7.4 4.9 6.6 42 <1.9 6.2 1.7 4.6 8.4 J <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,4‐Dichlorobenzene 140,000 1,400 12,000 ‐‐‐ <1.8 <2.2 3.8 5.9 5.1 35 <1.9 9.7 1.4 4.6 7.3 J <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
1,4‐Dioxane 250,000 2.8 17,000 0.14 <180 <220 <180 <180 <190 <180 <190 <170 <210 <200 <170 <180 <180 <180 <200 <200 <180 <180 <170 <310
2‐Butanone (MEK) 47,000,000 30,000 200,000,000 1,000 <45 <54 <45 8.0 6.5 <45 <47 5.0 <52 <51 7.4 J <45 9.2 <44 7.8 16 <46 <44 <44 15
2‐Hexanone ‐‐‐ ‐‐‐ 1,400,000 7.9 <45 <54 <45 <45 <47 <45 <47 <44 <52 <51 <43 <45 <46 <44 <50 <49 <46 <44 <44 <78
4‐Methyl‐2‐pentanone (MIBK) 430,000 9,500 53,000,000 230 <45 <54 <45 <45 <47 <45 <47 <44 <52 <51 <43 <45 <46 <44 <50 <49 <46 <44 <44 <78
Acetone 200,000,000 89,000 630,000,000 2,400 <45 <54 68 84 73 84 <47 71 44 80 73 J <45 72 <44 60 110 <46 <44 <44 150
Benzene 58,000 51 5,400 2.6 <1.8 <2.2 <1.8 9.4 <1.9 6.1 <1.9 2.5 <2.1 0.71 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Bromodichloromethane 14,000 0.64 1,400 22 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Bromoform 3,100,000 45 220,000 21 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Bromomethane 33,000 44 32,000 1.8 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Carbon disulfide 640,000 6,100 3,700,000 210 <4.5 <5.4 <4.5 <4.5 <4.7 <4.5 <4.7 <4.4 <5.2 <5.1 <4.3 <4.5 <4.6 <4.4 <5 <4.9 <4.6 <4.4 <4.4 <7.8
Carbon tetrachloride 32,000 39 3,000 1.9 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Chlorobenzene 340,000 1,400 1,400,000 68 <1.8 2.8 5.8 95 20 88 <1.9 55 3.5 36 12 J <1.8 2.9 <1.8 <2 <2 <1.8 <1.8 <1.7 1.7
Chloroethane 1,900,000 120,000 ‐‐‐ ‐‐‐ <4.5 <5.4 <4.5 <4.5 <4.7 <4.5 <4.7 <4.4 <5.2 <5.1 <4.3 <4.5 <4.6 <4.4 <5 <4.9 <4.6 <4.4 <4.4 <7.8
Chloroform 15,000 1.1 1,500 22 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Chloromethane 510,000 980 500,000 49 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
cis‐1,2‐Dichloroethene 83,000 410 2,000,000 21 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 1.9 J <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
cis‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Cyclohexane 56,000 250,000 29,000,000 13,000 <9 <11 <8.9 <9 <9.3 <9.1 <9.5 3.1 <10 <10 <8.6 <9.1 <9.2 <8.8 <10 <9.9 <9.2 <8.9 <8.7 <16
Dibromochloromethane 290,000 4.3 3,300 21 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Dichlorodifluoromethane 420,000 12,000 400,000 300 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Ethylbenzene 190,000 16,000 27,000 780 <1.8 1.2 15 1100 9.6 3500 0.79 11000 <2.1 1.1 58 J <1.8 <1.8 <1.8 <2 0.87 <1.8 <1.8 <1.7 1.0
Isopropylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <1.8 <2.2 <1.8 3.8 2.0 26 <1.9 9.2 <2.1 1.9 14 J <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 0.86
Methyl acetate 50,000,000 25,000 1,000,000,000 3,200 <9 <11 <8.9 5.2 <9.3 15 <9.5 <8.7 <10 3.4 3.4 J <9.1 <9.2 <8.8 <10 <9.9 <9.2 <8.9 <8.7 <16
Methyl tert‐butyl ether 2,400,000 56 220,000 2.8 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Methylcyclohexane 31,000 270,000 ‐‐‐ ‐‐‐ <9 <11 <8.9 3 <9.3 3.3 <9.5 <8.7 <10 <10 <8.6 <9.1 <9.2 <8.8 <10 <9.9 <9.2 <8.9 <8.7 <16
Methylene Chloride 580,000 25 960,000 1.3 <9 <11 <8.9 <9 1.5 2.1 <9.5 <8.7 <10 <10 <8.6 <9.1 <9.2 <8.8 <10 <9.9 <9.2 <8.9 <8.7 <16
Naphthalene 180,000 9.4 18,000 0.47 <4.5 1700 7400 4900 7.3 4300 1.6 26000 4.8 2.2 3200 2.4 130 2.1 <5 <4.9 <4.6 <4.4 <4.4 6.1
Styrene 340,000 2,200 36,000,000 110 <1.8 <2.2 1.2 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 4.2 J <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Tetrachloroethene 36,000 45 110,000 2.3 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Toluene 360,000 14,000 45,000,000 690 <1.8 <2.2 <1.8 9.3 <1.9 22 <1.9 23 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
trans‐1,2‐Dichloroethene 710,000 590 690,000 29 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
trans‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Trichloroethene 21,000 36 6,400 1.8 1.2 <2.2 2.7 1.3 1.6 1.2 1.7 <1.7 2.2 3.0 0.6 J <1.8 <1.8 <1.8 <2 2.1 <1.8 <1.8 <1.7 6.2
Trichlorofluoromethane 700,000 16,000 3,400,000 690 <1.8 <2.2 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Vinyl chloride 21,000 14 1,700 0.69 <1.8 <2.1 <1.8 <1.8 <1.9 <1.8 <1.9 <1.7 <2.1 <2 <1.7 <1.8 <1.8 <1.8 <2 <2 <1.8 <1.8 <1.7 <3.1
Xylenes, Total 100,000 200,000 2,700,000 9,800 <4.5 <5.4 4.2 22 2.1 120 <4.7 82 <5.2 1.3 4.2 J <4.5 0.64 <4.4 <5 2.4 <4.6 <4.4 <4.4 <7.8

All results in ug/kg
‐‐‐ not available

USEPA RBSL

Industrial Soil
Migration to 
Groundwater

TSS‐1 TSS‐2VRP DMV

Industrial Soil
Migration to 
Groundwater

TSS‐9TSS‐3 TSS‐4 TSS‐5 TSS‐6 TSS‐7 TSS‐8



TABLE 16
ANALYTICAL RESULTS FOR SVOCs IN SOIL SAMPLES
TSS SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 4' ‐ 6' 6' ‐ 8' 5' ‐ 7' 7.2 ‐ 8.9 4.5 ‐ 5.5 6' ‐ 8' 4' ‐ 6' 6' ‐ 8' 5' ‐ 7' 7' ‐ 9' 3.8' ‐ 5.8' 10' ‐ 12' 4' ‐ 6' 10' ‐ 12' 4' ‐ 6' 4'‐6'(DUP) 10' ‐ 12' 4' ‐ 6' 4'‐6'(DUP) 6.5 ‐ 8.5
DATE COLLECTED 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012 8/8/2012
ANALYTE
1,1'‐Biphenyl 50,000,000 64,000 210,000 8.7 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
1,4‐Dioxane 250,000 2.8 17,000 0.14 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,2'‐oxybis[1‐chloropropane] ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,4,5‐Trichlorophenol 8,800,000 270,000 62,000,000 3,300 <980 <920 <990 <1000 <990 <990 <980 <1000 <1000 <1000 <1000 <1000 <980 <960 <1100 <1100 <970 <1100 <1100 <1000
2,4,6‐Trichlorophenol 2,200,000 460 160,000 13 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,4‐Dichlorophenol 2,600,000 2,600 1,800,000 41 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,4‐Dimethylphenol 18,000,000 17,000 12,000,000 320 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,4‐Dinitrophenol 1,800,000 1,600 1,200,000 34 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,4‐Dinitrotoluene 80,000 5.9 5,500 0.28 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2,6‐Dinitrotoluene 890,000 1,000 620,000 20 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2‐Chloronaphthalene 65,000,000 50,000 82,000,000 2,900 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2‐Chlorophenol 5,200,000 500 5,100,000 57 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2‐Methylnaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <79 <74 70 <84 70 89 <79 <80 <80 <81 100 <80 <78 <77 <86 <89 <78 <85 <86 <82
2‐Methylphenol 44,000,000 30,000 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
2‐Nitroaniline 8,500,000 3,100 6,000,000 62 <980 <920 <990 <1000 <990 <990 <980 <1000 <1000 <1000 <1000 <1000 <980 <960 <1100 <1100 <970 <1100 <1100 <1000
2‐Nitrophenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
3,3'‐Dichlorobenzidine 55,000 20 3,800 0.71 <790 <740 <790 <840 <790 <790 <780 <800 <800 <810 <820 <800 <780 <770 <860 <880 <780 <840 <860 <820
3‐Nitroaniline ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <980 <920 <990 <1000 <990 <990 <980 <1000 <1000 <1000 <1000 <1000 <980 <960 <1100 <1100 <970 <1100 <1100 <1000
4,6‐Dinitro‐2‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
4‐Bromophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
4‐Chloro‐3‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
4‐Chloroaniline 120,000 2.9 8,600 0.13 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
4‐Chlorophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
4‐Nitroaniline ‐‐‐ ‐‐‐ 86,000 1.4 <980 <920 <990 <1000 <990 <990 <980 <1000 <1000 <1000 <1000 <1000 <980 <960 <1100 <1100 <970 <1100 <1100 <1000
4‐Nitrophenol 7,000,000 4,600 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Acenaphthene 66,000,000 75,000 33,000,000 4,100 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Acenaphthylene 75,000,000 75,000 ‐‐‐ ‐‐‐ <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Acetophenone 200,000,000 22,000 100,000,000 450 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Anthracene 6,100,000,000 7,200,000 170,000,000 42,000 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Atrazine 110,000 39 7,500 1.9 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Benzaldehyde 1,500,000 2,700 100,000,000 330 <2000 <1800 <2000 <2100 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <1900 <2200 <2200 <2000 <2100 <2100 <2000
Benzo[a]anthracene 29,000 210 2,100 10 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Benzo[a]pyrene 2,900 4,700 210 240 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Benzo[b]fluoranthene 29,000 710 2,100 35 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Benzo[g,h,i]perylene 23,000,000 85,000,000 ‐‐‐ ‐‐‐ <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Benzo[k]fluoranthene 290,000 6,900 21,000 350 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Bis(2‐chloroethoxy)methane ‐‐‐ ‐‐‐ 1,800,000 11 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Bis(2‐chloroethyl)ether 13,000 0.063 1,000 0.0031 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Bis(2‐ethylhexyl) phthalate 1,800,000 29,000 120,000 1,400 450 360 2400 480 400 3300 640 790 3300 300 5300 79 70 <380 <430 <440 <390 3700 1200 1100
Butyl benzyl phthalate 13,000,000 10,000 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Caprolactam 440,000,000 91,000 310,000,000 1,900 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Carbazole 1,200,000 1,200 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Chrysene 2,900,000 21,000 210,000 1,100 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Dibenz(a,h)anthracene 2,900 230 210 11 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Dibenzofuran 2,000,000 14,000 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Diethyl phthalate 700,000,000 240,000 490,000,000 4,700 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Dimethyl phthalate 1,000,000,000 1,900,000 ‐‐‐ ‐‐‐ <2000 <1800 <2000 <2100 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <2000 <1900 <2200 <2200 <2000 <2100 <2100 <2000
Di‐n‐butyl phthalate 88,000,000 180,000 ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 98 <400 <390 <380 <430 <440 <390 <420 <430 <410
Di‐n‐octyl phthalate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Fluoranthene 30,000,000 3,200,000 22,000,000 70,000 <79 <74 <80 <84 <80 <80 60 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Fluorene 57,000,000 90,000 22,000,000 4,000 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Hexachlorobenzene 15,000 250 1,100 13 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Hexachlorobutadiene 320,000 33 22,000 0.5 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Hexachlorocyclopentadiene 5,300,000 3,100 3,700,000 160 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Hexachloroethane 620,000 20 43,000 0.48 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Indeno[1,2,3‐cd]pyrene 29,000 2,300 2,100 120 <79 <74 <80 <84 <80 <80 <79 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Isophorone 26,000,000 470 1,800,000 22 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Naphthalene 180,000 9.4 18,000 0.47 <79 130 490 <84 44 88 54 240 <80 <81 47 <80 <78 <77 <86 <89 <78 <85 <86 <82
Nitrobenzene 250,000 1.6 24,000 0.079 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
N‐Nitrosodi‐n‐propylamine 3,500 0.14 250 0.007 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
N‐Nitrosodiphenylamine 5,000,000 1,500 350,000 57 <390 <370 47 <420 <400 45 <390 <400 54 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Pentachlorophenol 33,000 200 2,700 10 <980 <920 <990 <1000 <990 <990 <980 <1000 <1000 <1000 <1000 <1000 <980 <960 <1100 <1100 <970 <1100 <1100 <1000
Phenanthrene 610,000,000 7,400,000 ‐‐‐ ‐‐‐ <79 <74 <80 <84 <80 <80 61 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82
Phenol 260,000,000 130,000 180,000,000 2,600 <390 <370 <400 <420 <400 <400 <390 <400 <400 <400 <410 <400 <390 <380 <430 <440 <390 <420 <430 <410
Pyrene 58,000,000 400,000 17,000,000 9,500 <79 <74 <80 <84 <80 <80 59 <80 <80 <81 <82 <80 <78 <77 <86 <89 <78 <85 <86 <82

All results in ug/kg
‐‐‐ not available

VRP DMV

Industrial Soil
Migration to 
Groundwater

TSS‐9TSS‐3 TSS‐4 TSS‐5 TSS‐6 TSS‐7 TSS‐8USEPA RBSL

Industrial Soil
Soil to 

Groundwater

TSS‐1 TSS‐2



TABLE 17
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
PSA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 6' ‐ 8' 6'‐8'(DUP) 0' ‐ 2' 6' ‐ 8'
DATE COLLECTED 8/7/2012 8/7/2012 8/7/2012 8/7/2012 8/7/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 6.0 6.8 5.2 2.9 4.8
Barium 360,000 1,600 190,000 82 110 110 160 190 130
Cadmium 800 7.5 800 0.38 <1.3 <1.2 <1.3 <1.1 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 24 24 21 12 25
Lead 1,000 270 800 14 19 17 28 13 21
Mercury 610 2.1 43 0.1 <0.13 <0.12 <0.00078 0.044 <0.12
Selenium 10,000 5.2 5,100 0.26 3.5 3.9 3.7 <2.3 2.9
Silver 10,000 31 5,100 0.6 <1.3 <1.2 <1.3 1.1 <1.2
Vanadium 140 51 5,200 78 34 34 29 9.8 32

All results in mg/kg

                                              

VRP DMV PSA‐1 PSA‐2

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 18
ANALYTICAL RESULTS FOR VOCs IN SOIL SAMPLES
PSA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 6' ‐ 8' 6'‐8'(DUP) 0' ‐ 2' 6' ‐ 8'
DATE COLLECTED 8/7/2012 8/7/2012 8/7/2012 8/7/2012 8/7/2012
ANALYTE
1,1,1‐Trichloroethane 450,000 1,400 38,000,000 70 <0.33 <0.28 <0.33 <0.28 <0.29
1,1,2,2‐Tetrachloroethane 99,000 4.0 2,800 0.026 <0.33 <0.28 <0.33 <0.28 <0.29
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 420,000 2,900,000 180,000,000 130,000 <0.33 <0.28 <0.33 <0.28 <0.29
1,1,2‐Trichloroethane 57,000 32 5,300 1.6 <0.83 <0.69 <0.82 <0.7 <0.72
1,1‐Dichloroethane 170,000 14 17,000 0.68 <0.33 <0.28 <0.33 <0.28 <0.29
1,1‐Dichloroethene 860,000 50 1,100,000 2.5 <0.33 <0.28 <0.33 <0.28 <0.29
1,2,4‐Trichlorobenzene 290,000 4,100 99,000 200 <0.33 <0.28 <0.33 <0.28 <0.29
1,2‐Dibromo‐3‐Chloropropane 71,000 1.7 69 0.086 <0.83 <0.69 <0.82 <0.7 <0.72
1,2‐Dibromoethane (EDB) 1,800 0.28 170 0.014 <0.33 <0.28 <0.33 <0.28 <0.29
1,2‐Dichlorobenzene 150,000 12,000 9,800,000 580 <0.33 <0.28 <0.33 <0.28 <0.29
1,2‐Dichloroethane 23,000 28 2,200 1.4 <0.33 <0.28 <0.33 <0.28 <0.29
1,2‐Dichloropropane 47,000 33 4,700 1.7 <0.33 <0.28 <0.33 <0.28 <0.29
1,3‐Dichlorobenzene 120,000 12,000 ‐‐‐ ‐‐‐ <0.33 <0.28 <0.33 <0.28 <0.29
1,4‐Dichlorobenzene 140,000 1,400 12,000 ‐‐‐ <0.33 <0.28 <0.33 <0.28 <0.29
1,4‐Dioxane 250,000 2.8 17,000 0.14 <33 <28 <33 <28 <29
2‐Butanone (MEK) 47,000,000 30,000 200,000,000 1,000 <8.3 <6.9 <8.2 <7 <7.2
2‐Hexanone ‐‐‐ ‐‐‐ 1,400,000 7.9 <8.3 <6.9 <8.2 <7 <7.2
4‐Methyl‐2‐pentanone (MIBK) 430,000 9,500 53,000,000 230 <8.3 <6.9 <8.2 <7 <7.2
Acetone 200,000,000 89,000 630,000,000 2,400 <8.3 <6.9 22 <7 20
Benzene 58,000 51 5,400 2.6 <0.33 <0.28 <0.33 <0.28 <0.29
Bromodichloromethane 14,000 0.64 1,400 22 <0.33 <0.28 <0.33 <0.28 <0.29
Bromoform 3,100,000 45 220,000 21 <0.33 <0.28 <0.33 <0.28 <0.29
Bromomethane 33,000 44 32,000 1.8 <0.33 <0.28 <0.33 <0.28 <0.29
Carbon disulfide 640,000 6,100 3,700,000 210 <0.83 <0.69 <0.82 <0.7 <0.72
Carbon tetrachloride 32,000 39 3,000 1.9 <0.33 <0.28 <0.33 <0.28 <0.29
Chlorobenzene 340,000 1,400 1,400,000 68 <0.33 <0.28 <0.33 <0.28 <0.29
Chloroethane 1,900,000 120,000 ‐‐‐ ‐‐‐ <0.83 <0.69 <0.82 <0.7 <0.72
Chloroform 15,000 1.1 1,500 22 <0.33 <0.28 <0.33 <0.28 <0.29
Chloromethane 510,000 980 500,000 49 <0.33 <0.28 <0.33 <0.28 <0.29
cis‐1,2‐Dichloroethene 83,000 410 2,000,000 21 <0.33 <0.28 5.1 <0.28 1.3
cis‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <0.33 <0.28 <0.33 <0.28 <0.29
Cyclohexane 56,000 250,000 29,000,000 13,000 <1.7 <1.4 <1.6 <1.4 <1.4
Dibromochloromethane 290,000 4.3 3,300 21 <0.33 <0.28 <0.33 <0.28 <0.29
Dichlorodifluoromethane 420,000 12,000 400,000 300 <0.33 <0.28 <0.33 <0.28 <0.29
Ethylbenzene 190,000 16,000 27,000 780 <0.33 <0.28 <0.33 <0.28 <0.29
Isopropylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.33 <0.28 <0.33 <0.28 <0.29
Methyl acetate 50,000,000 25,000 1,000,000,000 3,200 <1.7 <1.4 <1.6 <1.4 <1.4
Methyl tert‐butyl ether 2,400,000 56 220,000 2.8 <0.33 <0.28 <0.33 <0.28 <0.29
Methylcyclohexane 31,000 270,000 ‐‐‐ ‐‐‐ <1.7 <1.4 <1.6 <1.4 <1.4
Methylene Chloride 580,000 25 960,000 1.3 0.25 <1.4 <1.6 0.16 <1.4
Naphthalene 180,000 9.4 18,000 0.47 <0.83 <0.69 <0.82 <0.7 <0.72
Styrene 340,000 2,200 36,000,000 110 <0.33 <0.28 <0.33 <0.28 <0.29
Tetrachloroethene 36,000 45 110,000 2.3 <0.33 <0.28 <0.33 <0.28 <0.29
Toluene 360,000 14,000 45,000,000 690 <0.33 <0.28 <0.33 <0.28 <0.29
trans‐1,2‐Dichloroethene 710,000 590 690,000 29 <0.33 <0.28 0.21 <0.28 <0.29
trans‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <0.33 <0.28 <0.33 <0.28 <0.29
Trichloroethene 21,000 36 6,400 1.8 <0.33 0.29 0.6 <0.28 <0.29
Trichlorofluoromethane 700,000 16,000 3,400,000 690 <0.33 <0.28 <0.33 <0.28 <0.29
Vinyl chloride 21,000 14 1,700 0.69 <0.33 <0.28 <0.33 <0.28 <0.29
Xylenes, Total 100,000 200,000 2,700,000 9,800 0.13 0.12 0.16 0.17 <0.72

All results in ug/kg
‐‐‐ not available

PSA‐1 PSA‐2VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 19
ANALYTICAL RESULTS FOR SVOCs IN SOIL SAMPLES
PSA SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 0' ‐ 2' 6' ‐ 8' 6'‐8'(DUP) 0' ‐ 2' 6' ‐ 8'
DATE COLLECTED 8/7/2012 8/7/2012 8/7/2012 8/7/2012 8/7/2012
ANALYTE
1,1'‐Biphenyl 50,000,000 64,000 210,000 8.7 <420 <400 <420 <380 <400
1,4‐Dioxane 250,000 2.8 17,000 0.14 <420 <400 <420 <380 <400
2,2'‐oxybis[1‐chloropropane] ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
2,4,5‐Trichlorophenol 8,800,000 270,000 62,000,000 3,300 <1100 <1000 <1100 <940 <1000
2,4,6‐Trichlorophenol 2,200,000 460 160,000 13 <420 <400 <420 <380 <400
2,4‐Dichlorophenol 2,600,000 2,600 1,800,000 41 <420 <400 <420 <380 <400
2,4‐Dimethylphenol 18,000,000 17,000 12,000,000 320 <420 <400 <420 <380 <400
2,4‐Dinitrophenol 1,800,000 1,600 1,200,000 34 <420 <400 <420 <380 <400
2,4‐Dinitrotoluene 80,000 5.9 5,500 0.28 <420 <400 <420 <380 <400
2,6‐Dinitrotoluene 890,000 1,000 620,000 20 <420 <400 <420 <380 <400
2‐Chloronaphthalene 65,000,000 50,000 82,000,000 2,900 <420 <400 <420 <380 <400
2‐Chlorophenol 5,200,000 500 5,100,000 57 <420 <400 <420 <380 <400
2‐Methylnaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <85 <80 <85 <76 <81
2‐Methylphenol 44,000,000 30,000 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
2‐Nitroaniline 8,500,000 3,100 6,000,000 62 <1100 <1000 <1100 <940 <1000
2‐Nitrophenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
3,3'‐Dichlorobenzidine 55,000 20 3,800 0.71 <850 <800 <850 <760 <800
3‐Nitroaniline ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <1100 <1000 <1100 <940 <1000
4,6‐Dinitro‐2‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
4‐Bromophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
4‐Chloro‐3‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
4‐Chloroaniline 120,000 2.9 8,600 0.13 <420 <400 <420 <380 <400
4‐Chlorophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
4‐Nitroaniline ‐‐‐ ‐‐‐ 86,000 1.4 <1100 <1000 <1100 <940 <1000
4‐Nitrophenol 7,000,000 4,600 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Acenaphthene 66,000,000 75,000 33,000,000 4,100 <85 <80 <85 <76 <81
Acenaphthylene 75,000,000 75,000 ‐‐‐ ‐‐‐ <85 <80 <85 <76 <81
Acetophenone 200,000,000 22,000 100,000,000 450 <420 <400 <420 83 <400
Anthracene 6,100,000,000 7,200,000 170,000,000 42,000 <85 <80 <85 <76 <81
Atrazine 110,000 39 7,500 1.9 <420 <400 <420 <380 <400
Benzaldehyde 1,500,000 2,700 100,000,000 330 <2100 <2000 <2100 <1900 <2000
Benzo[a]anthracene 29,000 210 2,100 10 <85 <80 <85 <76 <81
Benzo[a]pyrene 2,900 4,700 210 240 <85 <80 <85 <76 <81
Benzo[b]fluoranthene 29,000 710 2,100 35 <85 <80 <85 <76 <81
Benzo[g,h,i]perylene 23,000,000 85,000,000 ‐‐‐ ‐‐‐ <85 <80 <85 48 <81
Benzo[k]fluoranthene 290,000 6,900 21,000 350 <85 <80 <85 <76 <81
Bis(2‐chloroethoxy)methane ‐‐‐ ‐‐‐ 1,800,000 11 <420 <400 <420 <380 <400
Bis(2‐chloroethyl)ether 13,000 0.063 1,000 0.0031 <420 <400 <420 <380 <400
Bis(2‐ethylhexyl) phthalate 1,800,000 29,000 120,000 1,400 <420 <400 79 720 <400
Butyl benzyl phthalate 13,000,000 10,000 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Caprolactam 440,000,000 91,000 310,000,000 1,900 <420 <400 <420 <380 <400
Carbazole 1,200,000 1,200 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Chrysene 2,900,000 21,000 210,000 1,100 <85 <80 <85 <76 <81
Dibenz(a,h)anthracene 2,900 230 210 11 <85 <80 <85 <76 <81
Dibenzofuran 2,000,000 14,000 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Diethyl phthalate 700,000,000 240,000 490,000,000 4,700 <420 <400 <420 <380 <400
Dimethyl phthalate 1,000,000,000 1,900,000 ‐‐‐ ‐‐‐ <2100 <2000 <2100 <1900 <2000
Di‐n‐butyl phthalate 88,000,000 180,000 ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Di‐n‐octyl phthalate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <420 <400 <420 <380 <400
Fluoranthene 30,000,000 3,200,000 22,000,000 70,000 <85 <80 <85 41 <81
Fluorene 57,000,000 90,000 22,000,000 4,000 <85 <80 <85 <76 <81
Hexachlorobenzene 15,000 250 1,100 13 <420 <400 <420 <380 <400
Hexachlorobutadiene 320,000 33 22,000 0.5 <420 <400 <420 <380 <400
Hexachlorocyclopentadiene 5,300,000 3,100 3,700,000 160 <420 <400 <420 <380 <400
Hexachloroethane 620,000 20 43,000 0.48 <420 <400 <420 <380 <400
Indeno[1,2,3‐cd]pyrene 29,000 2,300 2,100 120 <85 <80 <85 <76 <81
Isophorone 26,000,000 470 1,800,000 22 <420 <400 <420 <380 <400
Naphthalene 180,000 9.4 18,000 0.47 <85 <80 <85 <76 <81
Nitrobenzene 250,000 1.6 24,000 0.079 <420 <400 <420 <380 <400
N‐Nitrosodi‐n‐propylamine 3,500 0.14 250 0.007 <420 <400 <420 <380 <400
N‐Nitrosodiphenylamine 5,000,000 1,500 350,000 57 <420 <400 <420 <380 <400
Pentachlorophenol 33,000 200 2,700 10 <1100 <1000 <1100 <940 <1000
Phenanthrene 610,000,000 7,400,000 ‐‐‐ ‐‐‐ <85 <80 <85 <76 <81
Phenol 260,000,000 130,000 180,000,000 2,600 <420 <400 <420 <380 <400
Pyrene 58,000,000 400,000 17,000,000 9,500 <85 <80 <85 43 <81

All results in ug/kg
‐‐‐ not available

PSA‐1 PSA‐2VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Soil to 

Groundwater



TABLE 20
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
WWTP SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION WWTP‐1 WWTP‐2

DEPTH INTERVAL
DATE COLLECTED 8/7/2012 8/7/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 11 4.4
Barium 360,000 1,600 190,000 82 150 74
Cadmium 800 7.5 800 0.38 <1.3 <1.2
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 32 14
Lead 1,000 270 800 14 29 17
Mercury 610 2.1 43 0.1 0.044 1.5
Selenium 10,000 5.2 5,100 0.26 2.6 2.1
Silver 10,000 31 5,100 0.6 <1.3 <1.2
Vanadium 140 51 5,200 78 32 16

All results in mg/kg

VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 21
ANALYTICAL RESULTS FOR VOCs IN SOIL SAMPLES
WWTP SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION WWTP‐1 WWTP‐2

DEPTH INTERVAL
DATE COLLECTED 8/7/2012 8/7/2012
ANALYTE
1,1,1‐Trichloroethane 450,000 1,400 38,000,000 70 <0.32 <0.3
1,1,2,2‐Tetrachloroethane 99,000 4.0 2,800 0.026 <0.32 <0.3
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 420,000 2,900,000 180,000,000 130,000 <0.32 <0.3
1,1,2‐Trichloroethane 57,000 32 5,300 1.6 <0.81 <0.75
1,1‐Dichloroethane 170,000 14 17,000 0.68 <0.32 <0.3
1,1‐Dichloroethene 860,000 50 1,100,000 2.5 <0.32 <0.3
1,2,4‐Trichlorobenzene 290,000 4,100 99,000 200 <0.32 <0.3
1,2‐Dibromo‐3‐Chloropropane 71,000 1.7 69 0.086 <0.81 <0.75
1,2‐Dibromoethane (EDB) 1,800 0.28 170 0.014 <0.32 <0.3
1,2‐Dichlorobenzene 150,000 12,000 9,800,000 580 <0.32 <0.3
1,2‐Dichloroethane 23,000 28 2,200 1.4 <0.32 <0.3
1,2‐Dichloropropane 47,000 33 4,700 1.7 <0.32 <0.3
1,3‐Dichlorobenzene 120,000 12,000 ‐‐‐ ‐‐‐ <0.32 <0.3
1,4‐Dichlorobenzene 140,000 1,400 12,000 ‐‐‐ <0.32 <0.3
1,4‐Dioxane 250,000 2.8 17,000 0.14 <32 <30
2‐Butanone (MEK) 47,000,000 30,000 200,000,000 1,000 <8.1 <7.5
2‐Hexanone ‐‐‐ ‐‐‐ 1,400,000 7.9 <8.1 <7.5
4‐Methyl‐2‐pentanone (MIBK) 430,000 9,500 53,000,000 230 <8.1 <7.5
Acetone 200,000,000 89,000 630,000,000 2,400 <8.1 <7.5
Benzene 58,000 51 5,400 2.6 <0.32 <0.3
Bromodichloromethane 14,000 0.64 1,400 22 <0.32 <0.3
Bromoform 3,100,000 45 220,000 21 <0.32 <0.3
Bromomethane 33,000 44 32,000 1.8 <0.32 <0.3
Carbon disulfide 640,000 6,100 3,700,000 210 <0.81 <0.75
Carbon tetrachloride 32,000 39 3,000 1.9 <0.32 <0.3
Chlorobenzene 340,000 1,400 1,400,000 68 <0.32 <0.3
Chloroethane 1,900,000 120,000 ‐‐‐ ‐‐‐ <0.81 <0.75
Chloroform 15,000 1.1 1,500 22 <0.32 <0.3
Chloromethane 510,000 980 500,000 49 <0.32 <0.3
cis‐1,2‐Dichloroethene 83,000 410 2,000,000 21 <0.32 <0.3
cis‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <0.32 <0.3
Cyclohexane 56,000 250,000 29,000,000 13,000 <1.6 <1.5
Dibromochloromethane 290,000 4.3 3,300 21 <0.32 <0.3
Dichlorodifluoromethane 420,000 12,000 400,000 300 <0.32 <0.3
Ethylbenzene 190,000 16,000 27,000 780 <0.32 <0.3
Isopropylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <0.32 <0.3
Methyl acetate 50,000,000 25,000 1,000,000,000 3,200 <1.6 <1.5
Methyl tert‐butyl ether 2,400,000 56 220,000 2.8 <0.32 <0.3
Methylcyclohexane 31,000 270,000 ‐‐‐ ‐‐‐ <1.6 <1.5
Methylene Chloride 580,000 25 960,000 1.3 <1.6 <1.5
Naphthalene 180,000 9.4 18,000 0.47 <0.81 <0.75
Styrene 340,000 2,200 36,000,000 110 <0.32 <0.3
Tetrachloroethene 36,000 45 110,000 2.3 <0.32 <0.3
Toluene 360,000 14,000 45,000,000 690 <0.32 <0.3
trans‐1,2‐Dichloroethene 710,000 590 690,000 29 <0.32 <0.3
trans‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <0.32 <0.3
Trichloroethene 21,000 36 6,400 1.8 <0.32 <0.3
Trichlorofluoromethane 700,000 16,000 3,400,000 690 <0.32 <0.3
Vinyl chloride 21,000 14 1,700 0.69 <0.32 <0.3
Xylenes, Total 100,000 200,000 2,700,000 9,800 <0.81 0.11

All results in ug/kg
‐‐‐ not available

VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 22
ANALYTICAL RESULTS FOR SVOCs IN SOIL SAMPLES
WWTP SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION WWTP‐1 WWTP‐2

DEPTH INTERVAL
DATE COLLECTED 8/7/2012 8/7/2012
ANALYTE
1,1'‐Biphenyl 50,000,000 64,000 210,000 8.7 <430 <410
1,4‐Dioxane 250,000 2.8 17,000 0.14 <430 <410
2,2'‐oxybis[1‐chloropropane] ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
2,4,5‐Trichlorophenol 8,800,000 270,000 62,000,000 3,300 <1100 <1000
2,4,6‐Trichlorophenol 2,200,000 460 160,000 13 <430 <410
2,4‐Dichlorophenol 2,600,000 2,600 1,800,000 41 <430 <410
2,4‐Dimethylphenol 18,000,000 17,000 12,000,000 320 <430 <410
2,4‐Dinitrophenol 1,800,000 1,600 1,200,000 34 <430 <410
2,4‐Dinitrotoluene 80,000 5.9 5,500 0.28 <430 <410
2,6‐Dinitrotoluene 890,000 1,000 620,000 20 <430 <410
2‐Chloronaphthalene 65,000,000 50,000 82,000,000 2,900 <430 <410
2‐Chlorophenol 5,200,000 500 5,100,000 57 <430 <410
2‐Methylnaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <87 49
2‐Methylphenol 44,000,000 30,000 ‐‐‐ ‐‐‐ <430 <410
2‐Nitroaniline 8,500,000 3,100 6,000,000 62 <1100 <1000
2‐Nitrophenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
3,3'‐Dichlorobenzidine 55,000 20 3,800 0.71 <860 <820
3‐Nitroaniline ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <1100 <1000
4,6‐Dinitro‐2‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
4‐Bromophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
4‐Chloro‐3‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
4‐Chloroaniline 120,000 2.9 8,600 0.13 <430 <410
4‐Chlorophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
4‐Nitroaniline ‐‐‐ ‐‐‐ 86,000 1.4 <1100 <1000
4‐Nitrophenol 7,000,000 4,600 ‐‐‐ ‐‐‐ <430 <410
Acenaphthene 66,000,000 75,000 33,000,000 4,100 <87 <83
Acenaphthylene 75,000,000 75,000 ‐‐‐ ‐‐‐ <87 <83
Acetophenone 200,000,000 22,000 100,000,000 450 <430 <410
Anthracene 6,100,000,000 7,200,000 170,000,000 42,000 <87 <83
Atrazine 110,000 39 7,500 1.9 <430 <410
Benzaldehyde 1,500,000 2,700 100,000,000 330 <2200 <2100
Benzo[a]anthracene 29,000 210 2,100 10 <87 110
Benzo[a]pyrene 2,900 4,700 210 240 <87 120
Benzo[b]fluoranthene 29,000 710 2,100 35 <87 110
Benzo[g,h,i]perylene 23,000,000 85,000,000 ‐‐‐ ‐‐‐ <87 67
Benzo[k]fluoranthene 290,000 6,900 21,000 350 <87 95
Bis(2‐chloroethoxy)methane ‐‐‐ ‐‐‐ 1,800,000 11 <430 <410
Bis(2‐chloroethyl)ether 13,000 0.063 1,000 0.0031 <430 <410
Bis(2‐ethylhexyl) phthalate 1,800,000 29,000 120,000 1,400 180 330
Butyl benzyl phthalate 13,000,000 10,000 ‐‐‐ ‐‐‐ <430 <410
Caprolactam 440,000,000 91,000 310,000,000 1,900 <430 <410
Carbazole 1,200,000 1,200 ‐‐‐ ‐‐‐ <430 <410
Chrysene 2,900,000 21,000 210,000 1,100 <87 140
Dibenz(a,h)anthracene 2,900 230 210 11 <87 <83
Dibenzofuran 2,000,000 14,000 ‐‐‐ ‐‐‐ <430 <410
Diethyl phthalate 700,000,000 240,000 490,000,000 4,700 <430 <410
Dimethyl phthalate 1,000,000,000 1,900,000 ‐‐‐ ‐‐‐ <2200 <2100
Di‐n‐butyl phthalate 88,000,000 180,000 ‐‐‐ ‐‐‐ <430 <410
Di‐n‐octyl phthalate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <430 <410
Fluoranthene 30,000,000 3,200,000 22,000,000 70,000 <87 220
Fluorene 57,000,000 90,000 22,000,000 4,000 <87 <83
Hexachlorobenzene 15,000 250 1,100 13 <430 <410
Hexachlorobutadiene 320,000 33 22,000 0.5 <430 <410
Hexachlorocyclopentadiene 5,300,000 3,100 3,700,000 160 <430 <410
Hexachloroethane 620,000 20 43,000 0.48 <430 <410
Indeno[1,2,3‐cd]pyrene 29,000 2,300 2,100 120 <87 51
Isophorone 26,000,000 470 1,800,000 22 <430 <410
Naphthalene 180,000 9.4 18,000 0.47 <87 <83
Nitrobenzene 250,000 1.6 24,000 0.079 <430 <410
N‐Nitrosodi‐n‐propylamine 3,500 0.14 250 0.007 <430 <410
N‐Nitrosodiphenylamine 5,000,000 1,500 350,000 57 <430 <410
Pentachlorophenol 33,000 200 2,700 10 <1100 <1000
Phenanthrene 610,000,000 7,400,000 ‐‐‐ ‐‐‐ <87 130
Phenol 260,000,000 130,000 180,000,000 2,600 <430 <410
Pyrene 58,000,000 400,000 17,000,000 9,500 <87 210

All results in ug/kg
‐‐‐ not available

VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Soil to 

Groundwater



TABLE 23
ANALYTICAL RESULTS FOR METALS IN SOIL SAMPLES
AOC NO. 1 SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 1' ‐ 2' 1'‐2'(DUP) 7' ‐ 9' 11' ‐ 13' 3' ‐ 5' 5' ‐ 7' 12' ‐ 13'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE

Arsenic 27 5.8 1.6 0.29 8.8 6.5 7.0 6.2 6.9 4.5 7.4
Barium 360,000 1,600 190,000 82 130 120 72 120 150 140 170
Cadmium 800 7.5 800 0.38 <1.1 <1.1 <1.1 <1.1 <1.2 <1.2 <1.1
Chromium 1,000,000 2,000,000,000 1,500,000 180,000 16 16 15 17 20 18 16
Lead 1,000 270 800 14 21 16 17 19 17 13 19
Mercury 610 2.1 43 0.1 0.05 0.04 <0.11 <0.11 <0.12 0.035 <0.12
Selenium 10,000 5.2 5,100 0.26 1.8 2.3 2.2 1.9 1.8 2.9 2.8
Silver 10,000 31 5,100 0.6 <1.1 <1.1 <1.1 <1.1 <1.2 <1.2 <1.1
Vanadium 140 51 5,200 78 23 22 27 25 29 23 26

All results in mg/kg

VRP DMV WTA‐1 WTA‐2

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 24
ANALYTICAL RESULTS FOR VOCs IN SOIL SAMPLES
AOC NO. 1 SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 1' ‐ 2' 1'‐2'(DUP) 7' ‐ 9' 11' ‐ 13' 3' ‐ 5' 5' ‐ 7' 12' ‐ 13'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE
1,1,1‐Trichloroethane 450,000 1,400 38,000,000 70 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
1,1,2,2‐Tetrachloroethane 99,000 4.0 2,800 0.026 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 420,000 2,900,000 180,000,000 130,000 <1.8 <1.7 <1.9 <2.2 <2 <1.9 400
1,1,2‐Trichloroethane 57,000 32 5,300 1.6 <4.4 <4.4 <4.8 <5.4 <4.9 <4.7 28
1,1‐Dichloroethane 170,000 14 17,000 0.68 <1.8 <1.7 <1.9 <2.2 1.2 <1.9 <1.8
1,1‐Dichloroethene 860,000 50 1,100,000 2.5 <1.8 <1.7 <1.9 <2.2 <2 <1.9 12
1,2,4‐Trichlorobenzene 290,000 4,100 99,000 200 <1.8 <1.7 <1.9 <2.2 17 <1.9 <1.8
1,2‐Dibromo‐3‐Chloropropane 71,000 1.7 69 0.086 <4.4 <4.4 <4.8 <5.4 <4.9 <4.7 <4.4
1,2‐Dibromoethane (EDB) 1,800 0.28 170 0.014 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
1,2‐Dichlorobenzene 150,000 12,000 9,800,000 580 <1.8 <1.7 <1.9 <2.2 49 <1.9 1100
1,2‐Dichloroethane 23,000 28 2,200 1.4 <1.8 <1.7 <1.9 <2.2 9.4 3.5 32
1,2‐Dichloropropane 47,000 33 4,700 1.7 <1.8 <1.7 <1.9 <2.2 15 7.1 470
1,3‐Dichlorobenzene 120,000 12,000 ‐‐‐ ‐‐‐ <1.8 <1.7 <1.9 <2.2 1.2 <1.9 6.9
1,4‐Dichlorobenzene 140,000 1,400 12,000 ‐‐‐ <1.8 <1.7 <1.9 <2.2 8 <1.9 66
1,4‐Dioxane 250,000 2.8 17,000 0.14 <180 <170 <190 <220 <200 <190 <180
2‐Butanone (MEK) 47,000,000 30,000 200,000,000 1,000 <44 <44 <48 <54 74 <47 <44
2‐Hexanone ‐‐‐ ‐‐‐ 1,400,000 7.9 <44 <44 <48 <54 <49 <47 <44
4‐Methyl‐2‐pentanone (MIBK) 430,000 9,500 53,000,000 230 <44 <44 <48 <54 <67 <47 <44
Acetone 200,000,000 89,000 630,000,000 2,400 <44 <44 <48 <54 400 66 630
Benzene 58,000 51 5,400 2.6 <1.8 <1.7 <1.9 <2.2 110 60 290
Bromodichloromethane 14,000 0.64 1,400 22 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Bromoform 3,100,000 45 220,000 21 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Bromomethane 33,000 44 32,000 1.8 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Carbon disulfide 640,000 6,100 3,700,000 210 <4.4 <4.4 <4.8 <5.4 <4.9 <4.7 <4.4
Carbon tetrachloride 32,000 39 3,000 1.9 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Chlorobenzene 340,000 1,400 1,400,000 68 <1.8 <1.7 <1.9 <2.2 710 13 1800
Chloroethane 1,900,000 120,000 ‐‐‐ ‐‐‐ <4.4 <4.4 <4.8 <5.4 <4.9 <4.7 <4.4
Chloroform 15,000 1.1 1,500 22 <1.8 <1.7 <1.9 <2.2 100 <1.9 14
Chloromethane 510,000 980 500,000 49 <1.8 <1.7 <1.9 <2.2 5.0 4.6 6.2
cis‐1,2‐Dichloroethene 83,000 410 2,000,000 21 <1.8 <1.7 <1.9 <2.2 25 29 5600
cis‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Cyclohexane 56,000 250,000 29,000,000 13,000 <8.9 <8.7 <9.6 <11 41 3.3 16
Dibromochloromethane 290,000 4.3 3,300 21 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Dichlorodifluoromethane 420,000 12,000 400,000 300 <1.8 <1.7 <1.9 <2.2 9.4 <1.9 <1.8
Ethylbenzene 190,000 16,000 27,000 780 <1.8 <1.7 <1.9 <2.2 2200 29 4600
Isopropylbenzene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <1.8 <1.7 <1.9 <2.2 9 0.76 83
Methyl acetate 50,000,000 25,000 1,000,000,000 3,200 <8.9 J <8.7 <9.6 <11 <9.8 <9.4 <8.8
Methyl tert‐butyl ether 2,400,000 56 220,000 2.8 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Methylcyclohexane 31,000 270,000 ‐‐‐ ‐‐‐ <8.9 <8.7 <9.6 <11 <9.8 <9.4 <8.8
Methylene Chloride 580,000 25 960,000 1.3 <8.9 <8.7 <9.6 <11 1.0 24 16
Naphthalene 180,000 9.4 18,000 0.47 2.5 <4.4 <4.8 <5.4 22000 630 54000
Styrene 340,000 2,200 36,000,000 110 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Tetrachloroethene 36,000 45 110,000 2.3 <1.8 <1.7 <1.9 <2.2 6.7 <1.9 51
Toluene 360,000 14,000 45,000,000 690 <1.8 <1.7 <1.9 <2.2 2000 45 1500
trans‐1,2‐Dichloroethene 710,000 590 690,000 29 <1.8 <1.7 <1.9 <2.2 <2 <1.9 8.2
trans‐1,3‐Dichloropropene 96,000 3.1 20,000,000 99 <1.8 <1.7 <1.9 <2.2 <2 <1.9 <1.8
Trichloroethene 21,000 36 6,400 1.8 <1.8 <1.7 <1.9 <2.2 23 2.2 2400
Trichlorofluoromethane 700,000 16,000 3,400,000 690 <1.8 <1.7 <1.9 <2.2 <2 <1.9 750
Vinyl chloride 21,000 14 1,700 0.69 <1.8 <1.7 <1.9 <2.2 <2.7 <2.1 240
Xylenes, Total 100,000 200,000 2,700,000 9,800 <4.4 <4.4 <4.8 <5.4 230 21 3300

All results in ug/kg
‐‐‐ not available

WTA‐1 WTA‐2VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL

Industrial Soil
Migration to 
Groundwater



TABLE 25
ANALYTICAL RESULTS FOR SVOCs IN SOIL SAMPLES
AOC NO. 1 SAMPLING LOCATIONS
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION

DEPTH INTERVAL 1' ‐ 2' 1'‐2'(DUP) 7' ‐ 9' 11' ‐ 13' 3' ‐ 5' 5' ‐ 7' 12' ‐ 13'
DATE COLLECTED 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012 8/9/2012
ANALYTE
1,1'‐Biphenyl 50,000,000 64,000 210,000 8.7 <380 <380 <370 <370 <410 <390 930
1,4‐Dioxane 250,000 2.8 17,000 0.14 <380 <380 <370 <370 <410 <390 <390
2,2'‐oxybis[1‐chloropropane] ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
2,4,5‐Trichlorophenol 8,800,000 270,000 62,000,000 3,300 <950 <940 <940 <920 <1000 <970 <980
2,4,6‐Trichlorophenol 2,200,000 460 160,000 13 <380 <380 <370 <370 <410 <390 <390
2,4‐Dichlorophenol 2,600,000 2,600 1,800,000 41 <380 <380 <370 <370 <410 <390 <390
2,4‐Dimethylphenol 18,000,000 17,000 12,000,000 320 <380 <380 <370 <370 <410 <390 360
2,4‐Dinitrophenol 1,800,000 1,600 1,200,000 34 <380 <380 <370 <370 <410 <390 <390
2,4‐Dinitrotoluene 80,000 5.9 5,500 0.28 <380 <380 <370 <370 <410 <390 <390
2,6‐Dinitrotoluene 890,000 1,000 620,000 20 <380 <380 <370 <370 <410 <390 <390
2‐Chloronaphthalene 65,000,000 50,000 82,000,000 2,900 <380 <380 <370 <370 <410 <390 <390
2‐Chlorophenol 5,200,000 500 5,100,000 57 <380 <380 <370 <370 <410 <390 <390
2‐Methylnaphthalene ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <76 <76 <75 <74 61 <78 3,500
2‐Methylphenol 44,000,000 30,000 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
2‐Nitroaniline 8,500,000 3,100 6,000,000 62 <950 <940 <940 <920 <1000 <970 <980
2‐Nitrophenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
3,3'‐Dichlorobenzidine 55,000 20 3,800 0.71 <760 <750 <750 <730 <830 <770 <780
3‐Nitroaniline ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <950 <940 <940 <920 <1000 <970 <980
4,6‐Dinitro‐2‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
4‐Bromophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
4‐Chloro‐3‐methylphenol ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
4‐Chloroaniline 120,000 2.9 8,600 0.13 <380 <380 <370 <370 <410 <390 <390
4‐Chlorophenyl phenyl ether ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
4‐Nitroaniline ‐‐‐ ‐‐‐ 86,000 1.4 <950 <940 <940 <920 <1000 <970 <980
4‐Nitrophenol 7,000,000 4,600 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
Acenaphthene 66,000,000 75,000 33,000,000 4,100 <76 <76 <75 <74 <83 <78 210
Acenaphthylene 75,000,000 75,000 ‐‐‐ ‐‐‐ <76 <76 <75 <74 <83 <78 300
Acetophenone 200,000,000 22,000 100,000,000 450 <380 <380 <370 <370 <410 <390 <390
Anthracene 6,100,000,000 7,200,000 170,000,000 42,000 <76 <76 <75 <74 <83 <78 240
Atrazine 110,000 39 7,500 1.9 <380 <380 <370 <370 <410 <390 <390
Benzaldehyde 1,500,000 2,700 100,000,000 330 <1900 <1900 <1900 <1800 <2100 <1900 <2000
Benzo[a]anthracene 29,000 210 2,100 10 <76 <76 <75 <74 <83 <78 70
Benzo[a]pyrene 2,900 4,700 210 240 <76 <76 <75 <74 <83 <78 <79
Benzo[b]fluoranthene 29,000 710 2,100 35 <76 <76 <75 <74 <83 <78 <79
Benzo[g,h,i]perylene 23,000,000 85,000,000 ‐‐‐ ‐‐‐ <76 <76 <75 <74 <83 <78 <79
Benzo[k]fluoranthene 290,000 6,900 21,000 350 <76 <76 <75 <74 <83 <78 <79
Bis(2‐chloroethoxy)methane ‐‐‐ ‐‐‐ 1,800,000 11 <380 <380 <370 <370 <410 <390 <390
Bis(2‐chloroethyl)ether 13,000 0.063 1,000 0.0031 <380 <380 <370 <370 <410 <390 <390
Bis(2‐ethylhexyl) phthalate 1,800,000 29,000 120,000 1,400 <380 <380 63 <370 1,100 210 100,000
Butyl benzyl phthalate 13,000,000 10,000 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 540
Caprolactam 440,000,000 91,000 310,000,000 1,900 <380 <380 <370 <370 <410 <390 <390
Carbazole 1,200,000 1,200 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
Chrysene 2,900,000 21,000 210,000 1,100 <76 <76 <75 <74 <83 <78 72
Dibenz(a,h)anthracene 2,900 230 210 11 <76 <76 <75 <74 <83 <78 <79
Dibenzofuran 2,000,000 14,000 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
Diethyl phthalate 700,000,000 240,000 490,000,000 4,700 <380 <380 <370 <370 <410 <390 <390
Dimethyl phthalate 1,000,000,000 1,900,000 ‐‐‐ ‐‐‐ <1900 <1900 <1900 <1800 <2100 <1900 <2000
Di‐n‐butyl phthalate 88,000,000 180,000 ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 13,000
Di‐n‐octyl phthalate ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <380 <380 <370 <370 <410 <390 <390
Fluoranthene 30,000,000 3,200,000 22,000,000 70,000 <76 <76 <75 <74 <83 <78 150
Fluorene 57,000,000 90,000 22,000,000 4,000 <76 <76 <75 <74 <83 <78 440
Hexachlorobenzene 15,000 250 1,100 13 <380 <380 <370 <370 <410 <390 <390
Hexachlorobutadiene 320,000 33 22,000 0.5 <380 <380 <370 <370 <410 <390 <390
Hexachlorocyclopentadiene 5,300,000 3,100 3,700,000 160 <380 <380 <370 <370 <410 <390 <390
Hexachloroethane 620,000 20 43,000 0.48 <380 <380 <370 <370 <410 <390 <390
Indeno[1,2,3‐cd]pyrene 29,000 2,300 2,100 120 <76 <76 <75 <74 <83 <78 <79
Isophorone 26,000,000 470 1,800,000 22 <380 <380 <370 <370 <410 <390 <390
Naphthalene 180,000 9.4 18,000 0.47 <76 <76 <75 <74 880 <78 6,900
Nitrobenzene 250,000 1.6 24,000 0.079 <380 <380 <370 <370 <410 <390 <390
N‐Nitrosodi‐n‐propylamine 3,500 0.14 250 0.007 <380 <380 <370 <370 <410 <390 <390
N‐Nitrosodiphenylamine 5,000,000 1,500 350,000 57 <380 <380 <370 <370 <410 <390 2,300
Pentachlorophenol 33,000 200 2,700 10 <950 <940 <940 <920 <1000 <970 <980
Phenanthrene 610,000,000 7,400,000 ‐‐‐ ‐‐‐ <76 <76 <75 <74 <83 <78 1300
Phenol 260,000,000 130,000 180,000,000 2,600 <380 <380 <370 <370 <410 <390 48
Pyrene 58,000,000 400,000 17,000,000 9,500 <76 <76 <75 <74 <83 <78 320

All results in ug/kg
‐‐‐ not available

WTA‐1 WTA‐2VRP DMV

Industrial Soil
Migration to 
Groundwater

USEPA RBSL
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Groundwater



TABLE 26
ANALYTICAL RESULTS FOR METALS IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL

Arsenic (Filtered) NA 2.0 0.4 J NA 0.49 J 0.37 J
Arsenic (Unfiltered) NA 11 1.7 NA 3.9 2.8
Barium (Filtered) NA 88 B 110 NA 110 B 120
Barium (Unfiltered) 300 370 140 120 180 160
Iron (Filtered) NA 210 1,900 B NA 29 J 280 B
Iron (Unfiltered) 3,800 110,000 12,000 B 360 13,000 19,000 B
Lead (Filtered) NA 0.069 J B 0.47 J B NA 0.1 J B 0.094 J B
Lead (Unfiltered) < 100 45 B 4.0 B < 100 5.7 B 4.2 B
Manganese (Filtered) NA 110 B 100 B NA 140 B 130 B
Manganese (Unfiltered) 550 730 B 190 B 3,200 280 B 550 B
Vanadium (Filtered) NA 4.3 3.6 B NA 5.8 <1
Vanadium (Unfiltered) < 20 87 B 10 B < 20 20 B 17 B

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL

Arsenic (Filtered) NA 2.1 2.1 NA 57 60 32 33
Arsenic (Unfiltered) NA 6.8 2.8 NA 60 56 33 34
Barium (Filtered) NA 33 B 72 NA 600 B 620 700 710
Barium (Unfiltered) 100 93 93 1,200 620 590 B 720 700
Iron (Filtered) NA 10 J 8,500 B NA 13,000 14,000 11,000 B 11,000 B
Iron (Unfiltered) 1200 15,000 18,000 27,000 14,000 13,000 13,000 B 13,000 B
Lead (Filtered) NA 0.11 J B 4.3 B NA 0.68 J B 0.39 J B 0.043 J B 0.028 J B
Lead (Unfiltered) < 100 5.7 B 7.2 < 100 0.38 J B 0.28 J B 0.62 J B 0.57 J B
Manganese (Filtered) NA 15 B 130 B NA 1,700 B 1,800 B 1,900 B 1,900 B
Manganese (Unfiltered) 630 220 B 190 B 2,500 1,800 B 1,700 B 1,900 B 1,900 B
Vanadium (Filtered) NA 6.7 15 B NA 5.0 4.7 B 2.6 B 1.5 B
Vanadium (Unfiltered) < 20 22 B 23 36 6.1 B 4.5 2.8 B 1.4 B

All results in ug/L
J ‐ Result < RL, but ≥ MDL. Concentration is approximate.
B ‐ Reported in one or more blanks.
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TABLE 26
ANALYTICAL RESULTS FOR METALS IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL

Arsenic (Filtered) NA 25 26 NA 3.4 3.5
Arsenic (Unfiltered) NA 32 41 NA 3.2 5.5
Barium (Filtered) NA 140 B 170 NA 410 B 460
Barium (Unfiltered) 2,200 150 270 700 410 1,200
Iron (Filtered) NA 75,000 95,000 B NA 290 1,700 B
Iron (Unfiltered) 77,000 90,000 140,000 B 1,800 2,300 25,000 B
Lead (Filtered) NA 0.21 J B 0.45 J B NA 0.14 J B 1.1 B
Lead (Unfiltered) 120 1.4 B 10 B < 100 1.8 B 44 B
Manganese (Filtered) NA 3,900 B 4,400 B NA 4,700 B 5,100 B
Manganese (Unfiltered) 3,500 3,900 B 4,300 B 6,600 4,500 B 4,900 B
Vanadium (Filtered) NA 3.6 2.3 B NA 5.7 2.9 B
Vanadium (Unfiltered) 40 5.3 B 13 B < 20 5.6 B 56 B

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL

Arsenic (Filtered) 2.4 0.89 J 1.6 1.0 1.9 <1 2.5 2.2
Arsenic (Unfiltered) 2.2 1.1 <1 <1 4.5 <1 4.1 1.4
Barium (Filtered) 53 B 55 B 99 73 130 B 140 370 B 410
Barium (Unfiltered) 59 57 53 54 180 140 310 510
Iron (Filtered) <50 <50 11,000 B 5,000 B 87 120 B 360 670 B
Iron (Unfiltered) 140 150 170 170 10,000 280 B 1,500 2,600 B
Lead (Filtered) 0.15 J B 0.14 J B 4.8 B 2.4 B 0.15 J B 0.033 J B 0.11 J B 0.42 J B
Lead (Unfiltered) 0.17 J B 0.12 J B 0.06 J   0.044 J 6.0 B 0.18 J B 0.98 J B 1.4 B
Manganese (Filtered) 5,000 B 4,600 B 4,700 B 4,900 B 240 B 250 B 490 B 970 B
Manganese (Unfiltered) 5,500 B 5,200 B 5,000 B 5,200 B 350 B 260 B 1,200 B 900 B
Vanadium (Filtered) 5.3 5.6 0.36 J B <1 6.3 <1 4.4 4.4 B
Vanadium (Unfiltered) 4.3 B 3.9 B 1.6 1.3 18 B <1 9.6 B 5.8 B

All results in ug/L

B ‐ Reported in one or more blanks.

8/2012 (DUP) 9/2012 9/2012 (DUP)

8/20128/2012

MW‐105

10/1999

MW‐106

15

10/1999

10

2,000

26,000

MW‐110MW‐109

8/20129/2012

1,700

2.6

10

2,000

10

2,000

11,000

15

10

MW‐107

8/2012 8/2012

9/2012 9/2012

9/2012

NA

78

2.6 78

2,000

J ‐ Result < RL, but ≥ MDL. Concentration is approximate.

26,000 11,000

15 15

1,700 NA

2



TABLE 26
ANALYTICAL RESULTS FOR METALS IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA 8/2012
ANALYTE VALUE RBSL

Arsenic (Filtered) 2.4 3.2 1.7 <1 1.5 1.8
Arsenic (Unfiltered) 5.2 <1 3.6 2.3 6.1 2.4
Barium (Filtered) 180 B 200 180 B 190 100 B 91
Barium (Unfiltered) 250 170 200 180 370 190
Iron (Filtered) 28 J 8,900 B 19 J 700 B 19 J 59 B
Iron (Unfiltered) 14,000 220 8,000 4,200 B 16,000 5,500 B
Lead (Filtered) 0.17 J B 6.5 B 0.1 J B 0.38 J B 0.22 J B 0.043 J B 
Lead (Unfiltered) 9.4 B 0.18 J 3.6 B 1.9 B 11 B 4.3 B
Manganese (Filtered) 2,000 B 1,400 B 1,400 B 1,600 B 2,400 B 2,400 B
Manganese (Unfiltered) 2,200 B 1,300 B 1,400 B 1,400 B 3,800 B 3,000 B
Vanadium (Filtered) 6.2 12 B 4.4 <1 6.0 2.8 B
Vanadium (Unfiltered) 21 B 2.2 12 B 5.1 B 22 B 6.3 B

All results in ug/L

B ‐ Reported in one or more blanks.

TMP‐2

NA

78

9/2012

10

9/2012

TMP‐3 TMP‐5

8/2012 9/2012

26,000

2.6

J ‐ Result < RL, but ≥ MDL. Concentration is approximate.

11,000

15

2,000

15

1,700

2,000

10

8/2012

3



TABLE 27
ANALYTICAL RESULTS FOR VOCs IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag Flag (DUP) Flag Flag (DUP) Flag Flag Flag Flag Flag Flag (DUP) Flag Flag (DUP) Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
1,1,1‐Trichloroethane 200 200 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,1,2,2‐Tetrachloroethane 0.067 0.066 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 59,000 53,000 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,1,2‐Trichloroethane 5 5 <1 <1 0.25 <1 <1 <1 <250 <250 <250 <150 <4 <2 24 J 25 J <1 <1 <1 <1
1,1‐Dichloroethane 2.4 2.4 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,1‐Dichloroethene 7 7 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,2,4‐Trichlorobenzene 70 70 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,2‐Dibromo‐3‐Chloropropane 0.2 0.2 <1 <1 <1 J <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,2‐Dibromoethane (EDB) 0.05 0.05 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,2‐Dichlorobenzene 600 600 <1 <1 <1 <1 <1 <1 220 J 220 J 530 480 <4 <2 <100 23 J <1 <1 <1 <1
1,2‐Dichloroethane 5 5 <1 <1 0.32 0.29 J <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,2‐Dichloropropane 5 5 <1 <1 6.5 7.9 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,3‐Dichlorobenzene <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
1,4‐Dichlorobenzene 370 75 <1 <1 <1 <1 <1 <1 71 J 67 J 150 J 150 <4 <2 <100 <100 <1 <1 <1 <1
1,4‐Dioxane 0.67 0.67 <200 <200 <200 <200 <200 <200 <50000 <50000 <50000 <30000 390 J 280 J <20000 <20000 <200 <200 <200 <200
2‐Butanone (MEK) 7,100 4,900 <5 <5 <5 <5 <5 <5 <1300 <1300 <1300 <750 <20 <10 <500 <500 <5 <5 <5 <5
2‐Hexanone 34 <5 <5 <5 <5 <5 <5 <1300 <1300 <1300 <750 <20 <10 <500 <500 <5 <5 <5 <5
4‐Methyl‐2‐pentanone (MIBK) 2,000 1,000 <5 <5 <5 <5 <5 <5 <1300 <1300 <1300 <750 <20 <10 <500 <500 <5 <5 <5 <5
Acetone 22,000 12,000 <5 <5 <5 <5 <5 4.9 J <1300 <1300 <1300 <750 <20 <10 <500 <500 2.8 2.5 3.1 J 4.1 J
Benzene 5 5 <1 <1 <1 <1 <1 <1 100 J 100 J 120 J 110 J 5.2 2.7 23 J 22 J <1 <1 <1 <1
Bromodichloromethane 0.12 80 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Bromoform 8.5 80 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Bromomethane 8.7 7.0 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Carbon disulfide 1,000 720 <1 0.52 J B <1 0.49 J B <1 <1 <250 <250 130 J B 74 J B <4 1 J B <100 46 J B <1 <1 <1 <1
Carbon tetrachloride 5 5 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Chlorobenzene 100 100 <1 <1 <1 <1 0.68 J <1 4100 4100 3900 3600 1.8 J 1.8 J 1500 1600 <1 <1 <1 <1
Chloroethane 21,000 <1 <1 <1 <1 <1 <1 * <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 * <1 *
Chloroform 0.19 80 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Chloromethane 190 190 <1 B <1 <1 J B <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 J B <1 J B <1 <1
cis‐1,2‐Dichloroethene 70 70 <1 T J N <1 <1 0.25 J <1 <1 100 J 120 J <250 <150 <4 0.49 J 67 J 71 J <1 <1 T J N <1 <1
cis‐1,3‐Dichloropropene 0.43 0.41 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Cyclohexane 12,000 13,000 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Dibromochloromethane 0.8 80 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Dichlorodifluoromethane 390 190 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Diisopropyl ether 1,500 210 T J N 140 T J N
Ethylbenzene 700 700 <1 <1 <1 <1 <1 <1 170 J 170 J 490 460 <4 <2 <100 <100 <1 <1 <1 <1
Hexanal 1.4 T J N
Isopropylbenzene 680 390 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 J <1 <1
Methane, dichlorofluoro‐ 24 T J N 22 T J N
Methyl acetate 6,100 16,000 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Methyl tert‐butyl ether 12 12 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Methylcyclohexane <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Methylene Chloride 5 5 0.51 0.26 J 0.32 <1 <1 0.16 J <250 <250 <250 <150 <4 <2 <100 <100 0.37 0.39 <1 0.15 J
Nonanal 4.1 T J N
Octanal
Silanol, trimethyl‐ 1.3 1.3
Silanol, trimethyl‐, propanoate 2.2 T J N
Styrene 100 100 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Tetrachloroethene 5 5 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Toluene 1,000 1,000 <1 <1 <1 <1 <1 <1 <250 <250 74 J 78 J <4 <2 <100 <100 <1 <1 <1 <1
trans‐1,2‐Dichloroethene 100 100 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
trans‐1,3‐Dichloropropene 0.43 0.41 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Trichloroethene 5 5 <1 <1 0.15 0.22 J <1 <1 59 J 49 J <250 <150 <4 <2 150 170 <1 <1 <1 <1
Trichlorofluoromethane 1,300 1,100 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 <4 <2 <100 <100 <1 <1 <1 <1
Vinyl chloride 2 2 <1 <1 <1 <1 <1 <1 <250 <250 <250 <150 5.2 5.6 <100 <100 <1 <1 <1 <1
Xylenes, Total 10,000 10,000 <3 <3 <3 <3 <3 <3 <750 <750 <750 <450 <12 <6 <300 <300 <3 <3 <3 <3
All results in ug/L.

B ‐ Compound reported in one or more blanks.

T ‐ Tentatively Identified Compound.
      Estimated concentration.

MW‐107

9/20129/20129/20128/2012

N ‐ Presumptive evidence of material.

* ‐ LCS or LCSD exceeds control limits.

J ‐ Result < RL, but ≥ MDL. Concentration is approximate.

8/20128/2012 8/2012 8/2012

E ‐ Result exceeds calibration range.

8/20128/20128/2012 8/20129/2012

MW‐106

9/2012 9/2012 9/2012

MW‐101 MW‐102 MW‐103 MW‐104 MW‐105

9/2012 9/2012

Page 1



TABLE 27
ANALYTICAL RESULTS FOR VOCs IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag Flag Flag Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
1,1,1‐Trichloroethane 200 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2‐Tetrachloroethane 0.067 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 59,000 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2‐Trichloroethane 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1‐Dichloroethane 2.4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1‐Dichloroethene 7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2,4‐Trichlorobenzene 70 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2‐Dibromo‐3‐Chloropropane 0.2 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2‐Dibromoethane (EDB) 0.05 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2‐Dichlorobenzene 600 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2‐Dichloroethane 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.41 J
1,2‐Dichloropropane 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.91 J
1,3‐Dichlorobenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,4‐Dichlorobenzene 370 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,4‐Dioxane 0.67 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
2‐Butanone (MEK) 7,100 <5 <5 <5 <5 <5 <5 2.6 J <5 0.91 J <5 <5 <5
2‐Hexanone <5 <5 <5 <5 <5 <5 0.31 J <5 <5 <5 <5 <5
4‐Methyl‐2‐pentanone (MIBK) 2,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Acetone 22,000 4.2 J <5 <5 5.3 * 11 <5 15 <5 6.7 <5 <5 5.8
Benzene 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.59 J
Bromodichloromethane 0.12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromoform 8.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane 8.7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 1,000 <1 0.58 J B <1 <1 0.85 J B <1 0.21 J <1 0.49 J B <1 0.43 J B 0.3 J
Carbon tetrachloride 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene 100 0.17 J 0.59 J <1 0.2 J <1 <1 <1 <1 <1 <1 <1 0.22 J
Chloroethane 21,000 <1 <1 <1 <1 <1 <1 <1 * <1 <1 <1 <1 <1 *
Chloroform 0.19 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 190 <1 <1 <1 J B <1 <1 <1 <1 <1 <1 <1 <1 <1
cis‐1,2‐Dichloroethene 70 0.55 J 0.5 J <1 <1 2.2 <1 <1 <1 <1 <1 <1 3.9
cis‐1,3‐Dichloropropene 0.43 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Cyclohexane 12,000 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibromochloromethane 0.8 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane 390 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Diisopropyl ether
Ethylbenzene 700 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Hexanal
Isopropylbenzene 680 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methane, dichlorofluoro‐
Methyl acetate 6,100 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methyl tert‐butyl ether 12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methylcyclohexane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methylene Chloride 5 <1 <1 0.24 0.16 J 0.29 J <1 0.19 J <1 <1 <1 <1 0.38 J
Nonanal
Octanal 1.2 T J N
Silanol, trimethyl‐ 9.8 T J N 1.8 T J N
Silanol, trimethyl‐, propanoate
Styrene 100 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene 5 <1 <1 <1 J <1 <1 <1 <1 <1 <1 <1 <1 0.18 J
Toluene 1,000 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
trans‐1,2‐Dichloroethene 100 <1 <1 <1 <1 0.21 J <1 <1 <1 <1 <1 <1 <1
trans‐1,3‐Dichloropropene 0.43 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene 5 <1 <1 <1 <1 1.8 <1 <1 <1 <1 <1 <1 5
Trichlorofluoromethane 1,300 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 3.3
Vinyl chloride 2 2.0 0.84 J <1 <1 <1 <1 <1 <1 <1 <1 <1 1.9
Xylenes, Total 10,000 <3 <3 <3 J <3 <3 <3 <3 <3 <3 <3 <3 <3
Tentatively Identified Compound None
All results in ug/L.

B ‐ Compound reported in one or more blanks.

T ‐ Tentatively Identified Compound.
      Estimated concentration.

9/2012 9/20128/2012 9/2012 8/2012 9/2012 9/2012 8/2012

MW‐109 MW‐110 TMP‐1 TMP‐2

8/2012 9/2012

* ‐ LCS or LCSD exceeds control limits.

E ‐ Result exceeds calibration range.

TMP‐3 TMP‐5

J ‐ Result < RL, but ≥ MDL. Concentration is approximate.
N ‐ Presumptive evidence of material.

9/2012 8/2012

WWT‐1

Page 2



TABLE 28
ANALYTICAL RESULTS FOR SVOCs IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
DEPTH INTERVAL VRP Flag Flag Flag Flag Flag Flag Flag (DUP) Flag Flag (DUP) Flag Flag Flag Flag Flag Flag Flag (DUP) Flag Flag (DUP) Flag Flag Flag
DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
1,1'‐Biphenyl 300 0.83 <0.96 <0.96 <0.99 <1 <1 <0.96 1.2 1.1 1.7 J 1.7 J <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
1,4‐Dioxane 0.67 0.67 <1.9 <1.9 <2 0.92 J <2 0.92 J 31 34 40 J 36 J 190 170 E 170 16 24 <2 <2 <1.9 <1.9 <1.9 <2
2,2'‐oxybis[1‐chloropropane] <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 70 E 87 81 79 6 7.4 3 20 24 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
2,4,5‐Trichlorophenol 3,700 890 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2,4,6‐Tribromophenol
2,4,6‐Trichlorophenol 6.1 3.5 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2,4‐Dichlorophenol 110 35 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 0.66 0.72 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
2,4‐Dimethylphenol 730 270 <0.96 <0.96 <0.99 <1 <1 <0.96 12 12 19 J 18 J <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2,4‐Dinitrophenol 73 30 <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
2,4‐Dinitrotoluene 0.22 0.2 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2,6‐Dinitrotoluene 37 15 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2‐Chloronaphthalene 550 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
2‐Chlorophenol 30 71 <0.96 <0.96 <0.99 <1 <1 <0.96 13 14 12 J 11 J <0.97 <0.98 <9.8 0.27 J 3.6 J <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2‐Fluorobiphenyl
2‐Fluorophenol
2‐Methylnaphthalene ‐‐‐ <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 0.15 J <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 0.041 J <0.19 <0.19 <0.2
2‐Methylphenol 1,800 ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 4.4 4.3 5.4 J 5.3 J <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
2‐Nitroaniline 370 150 <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
2‐Nitrophenol ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
3,3'‐Dichlorobenzidine 0.15 0.11 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
3‐Nitroaniline ‐‐‐ <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
4,6‐Dinitro‐2‐methylphenol ‐‐‐ <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
4‐Bromophenyl phenyl ether ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
4‐Chloro‐3‐methylphenol ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
4‐Chloroaniline 0.34 0.32 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
4‐Chlorophenyl phenyl ether ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
4‐Nitroaniline 3.3 <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
4‐Nitrophenol ‐‐‐ <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
Acenaphthene 370 400 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Acenaphthylene 370 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Acetophenone 3,700 1,500 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Anthracene 11,000 1,300 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Atrazine 3.0 3.0 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Benzaldehyde 610 1,500 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Benzo[a]anthracene 0.029 0.029 <0.19 <0.19 0.02 J <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.1 0.026 J <0.19 <0.19 0.052 J <0.2
Benzo[a]pyrene 0.2 0.2 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 0.8 <0.2 <0.19 <0.19 0.021 J <0.2
Benzo[b]fluoranthene 0.029 0.029 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.1 0.029 J <0.19 <0.19 0.066 J <0.2
Benzo[g,h,i]perylene 1,100 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.3 0.043 J <0.19 <0.19 0.048 J <0.2
Benzo[k]fluoranthene 0.29 0.29 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.2 <0.2 <0.19 <0.19 0.081 J <0.2
Bis(2‐chloroethoxy)methane 47 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Bis(2‐chloroethyl)ether 0.012 0.012 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 6.0 6.4 6.9 6.5 <0.19 <0.2 <2 3.3 3.8 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Bis(2‐ethylhexyl) phthalate 6.0 6 <1.9 <1.9 <2 <2 <2 <1.9 <2 <2 <49 <40 <1.9 <2 <20 <1.9 <9.7 1.2 J <2 3 <1.9 <1.9 <2
Butyl benzyl phthalate 3.5 14 <0.96 <0.96 <0.99 0.17 J <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 0.37 J <0.98 <0.96 <0.96 <0.96 <0.99
Caprolactam 7,700 <4.8 <4.8 <5 <5 <5.1 <4.8 <5 <4.9 <120 <99 <4.9 <4.9 <49 <4.9 <24 <4.9 <4.9 <4.8 <4.8 <4.8 <5
Carbazole 3.4 ‐‐‐ <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Chrysene 2.9 2.9 <0.19 <0.19 0.016 J <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.2 0.037 J <0.19 <0.19 0.11 J <0.2
Dibenz(a,h)anthracene 0.0029 0.0029 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.2 0.037 J <0.19 <0.19 0.059 J <0.2
Dibenzofuran 37 220 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Diethyl phthalate 29,000 11,000 <0.96 <0.96 <0.99 <1 0.55 J 0.14 J 0.71 J 0.81 J 7.8 J 7.3 J <0.97 <0.98 <9.8 0.27 J <4.9 <0.98 <0.98 <0.96 <0.96 0.48 J <0.99
Dimethyl phthalate ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Di‐n‐butyl phthalate 3,700 670 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Di‐n‐octyl phthalate ‐‐‐ <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 1.1 <0.98 <0.96 <0.96 <0.96 <0.99
Fluoranthene 1,500 630 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 0.54 <0.2 <0.19 <0.19 <0.19 <0.2
Fluorene 240 220 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Hexachlorobenzene 1.0 1 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 0.1 J <0.2 <0.19 <0.19 <0.19 <0.2
Hexachlorobutadiene 0.86 0.26 <0.19 <0.19 1.2 0.22 0.34 <0.19 0.32 0.39 <4.9 <4 0.3 <0.2 <2 <0.19 <0.97 0.092 J 0.086 J <0.19 <0.19 0.13 J <0.2
Hexachlorocyclopentadiene 50 50 <0.96 R <0.96 <0.99 * <1 <1 * <0.96 <0.99 * <0.98 * <25 <20 <0.97 R <0.98 <9.8 <0.97 * <4.9 <0.98 * <0.98 * <0.96 <0.96 <0.96 * <0.99
Hexachloroethane 1.7 0.79 <0.96 <0.96 0.14 J <1 0.068 J <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Indeno[1,2,3‐cd]pyrene 0.29 0.029 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 1.2 0.036 J <0.19 <0.19 0.058 J <0.2
Isophorone 71 67 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Methylphenol, 3 & 4 180 <0.96 <0.96 <0.99 <1 <1 <0.96 9.5 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Naphthalene 0.14 0.14 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 25 23 35 36 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 0.022 J <0.19 <0.19 <0.2
Nitrobenzene 0.12 0.12 <1.9 <1.9 <2 <2 <2 <1.9 <2 <2 <49 <40 <1.9 <2 <20 <1.9 <9.7 <2 <2 <1.9 <1.9 <1.9 <2
N‐Nitrosodi‐n‐propylamine 0.0096 0.0093 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
N‐Nitrosodiphenylamine 14 10 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Pentachlorophenol 1.0 1.0 <0.96 <0.96 <0.99 <1 <1 <0.96 <0.99 <0.98 <25 <20 <0.97 <0.98 <9.8 <0.97 <4.9 <0.98 <0.98 <0.96 <0.96 <0.96 <0.99
Phenanthrene 11,000 ‐‐‐ <0.19 <0.19 0.042 J 0.052 J <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 <0.2 <0.2 0.058 J <0.19 <0.19 <0.2
Phenol 11,000 4,500 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 4.9 <0.19 <0.2 <2 <0.19 0.44 J <0.2 <0.2 <0.19 <0.19 <0.19 <0.2
Pyrene 180 87 <0.19 <0.19 <0.2 <0.2 <0.2 <0.19 <0.2 <0.2 <4.9 <4 <0.19 <0.2 <2 <0.19 <0.97 0.45 <0.2 0.031 J <0.19 <0.19 <0.2

All results in ug/L.

R ‐ Result rejected due to low LCS recovery. 1

* ‐ LCS or LCSD exceeds control limits.
J ‐ Result < RL, but ≥ MDL. Concentration is approximate.
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TABLE 28
ANALYTICAL RESULTS FOR SVOCs IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
DEPTH INTERVAL VRP
DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
1,1'‐Biphenyl 300 0.83
1,4‐Dioxane 0.67 0.67
2,2'‐oxybis[1‐chloropropane]
2,4,5‐Trichlorophenol 3,700 890
2,4,6‐Tribromophenol
2,4,6‐Trichlorophenol 6.1 3.5
2,4‐Dichlorophenol 110 35
2,4‐Dimethylphenol 730 270
2,4‐Dinitrophenol 73 30
2,4‐Dinitrotoluene 0.22 0.2
2,6‐Dinitrotoluene 37 15
2‐Chloronaphthalene 550
2‐Chlorophenol 30 71
2‐Fluorobiphenyl
2‐Fluorophenol
2‐Methylnaphthalene ‐‐‐

2‐Methylphenol 1,800 ‐‐‐

2‐Nitroaniline 370 150
2‐Nitrophenol ‐‐‐

3,3'‐Dichlorobenzidine 0.15 0.11
3‐Nitroaniline ‐‐‐

4,6‐Dinitro‐2‐methylphenol ‐‐‐

4‐Bromophenyl phenyl ether ‐‐‐

4‐Chloro‐3‐methylphenol ‐‐‐

4‐Chloroaniline 0.34 0.32
4‐Chlorophenyl phenyl ether ‐‐‐

4‐Nitroaniline 3.3
4‐Nitrophenol ‐‐‐

Acenaphthene 370 400
Acenaphthylene 370
Acetophenone 3,700 1,500
Anthracene 11,000 1,300
Atrazine 3.0 3.0
Benzaldehyde 610 1,500
Benzo[a]anthracene 0.029 0.029
Benzo[a]pyrene 0.2 0.2
Benzo[b]fluoranthene 0.029 0.029
Benzo[g,h,i]perylene 1,100
Benzo[k]fluoranthene 0.29 0.29
Bis(2‐chloroethoxy)methane 47
Bis(2‐chloroethyl)ether 0.012 0.012
Bis(2‐ethylhexyl) phthalate 6.0 6
Butyl benzyl phthalate 3.5 14
Caprolactam 7,700
Carbazole 3.4 ‐‐‐

Chrysene 2.9 2.9
Dibenz(a,h)anthracene 0.0029 0.0029
Dibenzofuran 37 220
Diethyl phthalate 29,000 11,000
Dimethyl phthalate ‐‐‐

Di‐n‐butyl phthalate 3,700 670
Di‐n‐octyl phthalate ‐‐‐

Fluoranthene 1,500 630
Fluorene 240 220
Hexachlorobenzene 1.0 1
Hexachlorobutadiene 0.86 0.26
Hexachlorocyclopentadiene 50 50
Hexachloroethane 1.7 0.79
Indeno[1,2,3‐cd]pyrene 0.29 0.029
Isophorone 71 67
Methylphenol, 3 & 4 180
Naphthalene 0.14 0.14
Nitrobenzene 0.12 0.12
N‐Nitrosodi‐n‐propylamine 0.0096 0.0093
N‐Nitrosodiphenylamine 14 10
Pentachlorophenol 1.0 1.0
Phenanthrene 11,000 ‐‐‐

Phenol 11,000 4,500
Pyrene 180 87

All results in ug/L.

R ‐ Result rejected due to low LCS recovery.

* ‐ LCS or LCSD exceeds control limits.
J ‐ Result < RL, but ≥ MDL. Concentration is approximate.

Flag Flag Flag Flag Flag Flag Flag

<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<1.9 <1.9 <1.9 <2 <2 <1.9 <2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1

<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1

<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 0.11 J <0.99 0.09 J 0.095 J
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 0.038 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.02 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.061 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.037 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.058 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<1.9 <1.9 1.3 J <2 <2 <1.9 <2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<4.8 <4.8 <4.8 <5 <5 <4.8 <5
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.062 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 0.052 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 0.29 J <0.96 0.5 J <0.99 0.37 J <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 * <0.96 * <0.96 <0.99 * <0.99 <0.96 * <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 0.05 J <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<1.9 <1.9 <1.9 <2 <2 <1.9 <2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.96 <0.96 <0.96 <0.99 <0.99 <0.96 <1
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
<0.19 <0.19 <0.19 <0.2 <0.2 <0.19 <0.2
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TABLE 29
ANALYTICAL RESULTS FOR PESTICIDES/HERBICIDES IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag (DUP) Flag Flag Flag Flag Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
4,4'‐DDD 0.28 0.28 <0.0012 J <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
4,4'‐DDE 0.2 0.2 <0.0012 J <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
4,4'‐DDT 0.2 0.2 <0.0012 J <0.0012 * <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 * <0.0012 * <0.0012 <0.0012 * <0.0012 <0.0012 <0.0012
Aldrin 0.004 0.00021 <0.0012 J 0.0008 J p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
alpha‐BHC 0.011 0.0062 <0.0012 J <0.0012 <0.0013 0.0022 p 0.0023 p <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
alpha‐Chlordane <0.0012 J <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
beta‐BHC 0.037 0.022 <0.0012 J <0.0012 <0.0013 0.0016 p 0.0025 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
delta‐BHC <0.0012 J 0.00041 J p <0.0013 0.00092 J p 0.0011 J p <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Dieldrin 0.0042 0.0015 <0.0012 J 0.00099 J p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endosulfan I 220 78 <0.0012 J <0.0012 <0.0013 0.0013 p <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endosulfan II <0.0012 J 0.0017 p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endosulfan sulfate <0.0012 J 0.00078 J p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endrin 2.0 2.0 <0.0012 J 0.0013 p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endrin aldehyde <0.0012 J <0.0012 <0.0013 0.00087 J p <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Endrin ketone <0.0012 J 0.0098 <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
gamma‐BHC (Lindane) 0.2 0.2 <0.0012 J <0.0012 <0.0013 0.0058 0.0067 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
gamma‐Chlordane <0.0012 J 0.0011 J p <0.0013 0.0028 p <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Heptachlor 0.4 0.4 <0.0012 J <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Heptachlor epoxide 0.2 0.2 <0.0012 J 0.00092 J p <0.0013 <0.0012 <0.0013 <0.0012 <0.0013 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
Methoxychlor 40 40 <0.0024 J 0.0025 p <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024 <0.0024
Toxaphene 3.0 3.0 <0.095 J <0.095 <0.096 0.31 p <0.096 <0.095 <0.096 <0.095 <0.095 <0.095 <0.094 <0.095 <0.094 <0.095
2,4‐D 70 70 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8 <3.8
2,4,5‐T 370 120 <0.94 * <0.95 * <0.95 <0.95 <0.96 <0.95 <0.96 <0.95 * <0.94 * <0.95 <0.94 * <0.95 <0.95
Silvex (2,4,5‐TP) 50 50 <0.94 * <0.95 * <0.95 <0.95 <0.96 <0.95 <0.96 <0.95 * <0.94 * <0.95 <0.94 * <0.95 <0.95
All results in ug/L.

TMP‐5

8/2012 8/20128/2012 8/2012 8/20128/2012 8/2012 8/2012

MW‐110 TMP‐2

8/20128/2012 8/2012 8/2012

MW‐109

8/2012

TMP‐3MW‐104 MW‐107MW‐105 MW‐106

8/2012

MW‐101 MW‐102 MW‐103

* ‐ LCS or LCSD exceeds control limits.
J ‐ Result < RL, but > MDL. Concentration estimated.
p ‐ %RPD between primary and confirmation column > 40%.
     Lower value has been reported.



TABLE 30
ANALYTICAL RESULTS FOR PCBs IN GROUNDWATER SAMPLES
QUALITY CARRIERS, INC. PROPERTY
INSTITUTE, WEST VIRGINIA

SAMPLE LOCATION
VRP Flag Flag Flag Flag (DUP) Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA
ANALYTE VALUE RBSL
PCB‐1016 0.96 0.96 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1221 0.0068 0.0068 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1232 0.0068 0.0068 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1242 0.034 0.034 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1248 0.034 0.034 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1254 0.034 0.034 <0.0095 <0.0095 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096
PCB‐1260 0.034 0.034 <0.0095 0.16 <0.0096 <0.0095 <0.0096 <0.0095 <0.0096

SAMPLE LOCATION
VRP Flag (DUP) Flag Flag Flag Flag Flag Flag

DATE COLLECTED DE MINIMIS USEPA 8/2012
ANALYTE VALUE RBSL
PCB‐1016 0.96 0.96 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1221 0.0068 0.0068 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1232 0.0068 0.0068 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1242 0.034 0.034 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1248 0.034 0.034 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1254 0.034 0.034 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095
PCB‐1260 0.034 0.034 <0.0095 <0.0095 <0.0095 <0.0094 <0.0095 <0.0094 <0.0095

All results in ug/L.

8/2012

MW‐102

8/2012

MW‐101 MW‐103 MW‐104 MW‐105

8/2012 8/2012 8/20128/2012

MW‐107

8/2012

8/2012

MW‐106

8/2012

TMP‐3 TMP‐5

8/20128/2012

TMP‐2MW‐110

8/20128/2012

MW‐109



TABLE 31
SCREENING OF CONSTITUENTS IN GROUNDWATER VERSUS WEST VIRGINIA SURFACE-WATER QUALITY STANDARDS
QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

HIGHEST CARRIED CONCENTRATION EXCEEDS
GROUNDWATER TO NEXT AFTER LOWEST

ACUTE1 CHRONIC2 C3 A4 CONCENTRATION SCREENING? DILUTION FACTOR WQS?

Arsenic 3405 1505 10 10 60 Yes 0.003191 No
Barium 1,000 710 No No
Iron 1,500 1,500 95,000 Yes 5.053191 No
Lead 50 4.8 No No
Manganese 1,000 5,100 Yes 0.271277 No
Aldrin 0.003 0.000071 0.000071 0.0008 Yes 0.00000004 No
PCB 0.014 0.000045 0.000044 0.16 Yes 0.000009 No
Benzene 51 0.66 120 Yes 0.006383 No
1,2-Dichlorobenzene 17 2.7 530 Yes 0.028191 No
1,4-Dichlorobenzene 2.6 0.4 150 Yes 0.007979 No
Methylene Chloride 590 4.6 0.51 No No
1,2-Dichloroethane 99 0.035 0.41 Yes 0.000022 No
Trichloroethene 81 2.7 170 Yes 0.009043 No
Toluene 200 6.8 78 Yes 0.004149 No
Benzo(a)anthracene 0.018 0.0038 1.1 Yes 0.000059 No
Benzo(a)pyrene 0.018 0.0038 0.8 Yes 0.000043 No
Benzo(b)fluoranthene 0.018 0.0038 1.1 Yes 0.000059 No
Benzo(k)fluoranthene 0.018 0.0038 1.2 Yes 0.000064 No
Chrysene 0.018 0.0038 1.2 Yes 0.000064 No
Dibenzo(a,h)anthracene 0.018 0.0038 1.2 Yes 0.000064 No
Indeno(1,2,3-cd)pyrene 0.018 0.0038 1.2 Yes 0.000064 No
Pyrene 4000 830 0.45 No No

Phthalate Esters6 3.0 9.27 Yes 0.000493 No
Vinyl Chloride 525 2.0 5.6 Yes 0.000298 No
Chlorobenzene 21 0.68 4,100 Yes 0.218085 No
Ethylbenzene 29 3.1 490 Yes 0.026064 No
Fluoranthene 370 300 0.54 No No
Phenol 4,600,000 21,000 4.9 No No
2-Chlorophenol 400 120 14 No No
2,4-Dimethylphenol 2,300 540 19 No No

All values given in µg/L.

1 - One-hour average

2 - Four-day average

3 - Based on fish consumption

4 - Based on fish and water consumption

5 - Dissolved tri-valent arsenic

AQUATIC LIFE HUMAN HEALTH
WV WATER QUALITY STANDARDS

6 - Summation of butylbenzyl phthalate, diethyl phthalate, dimethylphthalate, di-n-butylphthalate, di-n-octyl 
phthalate



TABLE 32
SUMMARY OF CONSTITUENTS OF INTEREST SCREENING FOR SOIL
QUALITY CARRIERS, INC. SITE
INSTITUTE, WEST VIRGINIA

DBA TSS PSA WTP WTA TOTALS # #
SAMPLES=21 SAMPLES=18 SAMPLES=4 SAMPLES=2 SAMPLES=6 SAMPLES=51 EXCEED EXCEED

METALS DETECTS DETECTS DETECTS DETECTS DETECTS DETECTS DMV/RSL B‐G COI?

Arsenic 21 18 4 2 6 51 51 0 N
Barium 19 18 4 2 6 49 43 0 N
Cadmium 2 0 0 0 0 2 1 NA N
Chromium 21 18 4 2 6 51 0 0 N
Lead 21 18 4 2 6 51 40 12 Y
Mercury 7 12 1 2 3 25 0 1 N
Selenium 19 18 3 2 6 48 45 48 Y
Silver 0 0 1 0 0 1 1 NA N
Vanadium 21 18 4 2 6 51 0 0 N

VOCS
1,1,2‐Trichloro‐1,2,2‐trifluoroethane 0 0 0 0 1 1 0 N/A N
1,1,2‐Trichloroethane 2 0 0 0 1 3 2 N/A N
1,1‐Dichloroethane 1 0 0 0 1 2 0 N/A N
1,1‐Dichloroethene 2 0 0 0 1 3 3 N/A N
1,2,4‐Trichlorobenzene 3 11 0 0 1 15 0 N/A Y
1,2‐Dichlorobenzene 5 11 0 0 2 18 1 N/A Y
1,2‐Dichloroethane 5 0 0 0 3 8 6 N/A Y
1,2‐Dichloropropane 4 0 0 0 3 7 5 N/A Y
1,3‐Dichlorobenzene 2 9 0 0 2 13 2 N/A Y
1,4‐Dichlorobenzene 2 8 0 0 2 12 0 N/A Y
2‐Butanone (MEK) 0 7 0 0 1 8 0 N/A Y
Acetone 0 11 2 0 3 16 0 N/A Y
Benzene 6 4 0 0 3 13 10 N/A Y
Chlorobenzene 6 11 0 0 3 20 8 N/A Y
Chloroform 3 0 0 0 2 5 4 N/A Y
Chloromethane 0 0 0 0 3 3 0 N/A N
cis‐1,2‐Dichloroethene 7 0 2 0 3 12 9 N/A Y
Cyclohexane 0 0 0 0 3 3 0 N/A N
Dichlorodifluoromethane 0 0 0 0 1 1 0 N/A N
Ethylbenzene 3 11 0 0 3 17 5 N/A Y
Isopropylbenzene 4 7 0 0 3 14 NA N/A Y
Methylcyclohexane 0 2 0 0 0 2 0 N/A N
Methylene Chloride 3 2 0 0 3 8 5 N/A Y
Naphthalene 5 14 0 0 3 22 16 N/A Y
Styrene 0 2 0 0 0 2 0 N/A N
Tetrachloroethene 1 0 0 0 2 3 2 N/A N
Toluene 1 3 0 0 3 7 2 N/A Y
trans‐1,2‐Dichloroethene 5 0 1 0 1 7 0 N/A Y
Trichloroethene 7 11 1 0 3 22 13 N/A Y
Trichlorofluoromethane 5 0 0 0 1 6 0 N/A Y
Vinyl chloride 8 0 0 0 1 9 9 N/A Y
Xylenes, Total 5 9 3 1 3 21 0 N/A Y

SEMI‐VOCS
1,1'‐Biphenyl 0 0 0 0 1 1 1 N/A N
2,4‐Dimethylphenol 0 0 0 0 1 1 1 N/A N
2‐Methylnaphthalene 1 4 0 1 2 8 NA N/A Y
Acenaphthene 0 0 0 0 1 1 0 N/A N
Acenaphthylene 0 0 0 0 1 1 0 N/A N
Acetophenone 0 0 1 0 0 1 0 N/A N
Anthracene 0 0 0 0 1 1 0 N/A N
Benzo[a]anthracene 0 0 0 1 1 2 2 N/A N
Benzo[a]pyrene 0 0 0 1 0 1 0 N/A N
Benzo[b]fluoranthene 0 0 0 1 0 1 1 N/A N
Benzo[g,h,i]perylene 0 0 1 1 0 2 0 N/A N
Benzo[k]fluoranthene 0 0 0 1 0 1 0 N/A N
Bis(2‐ethylhexyl) phthalate 10 16 2 2 2 32 3 N/A Y
Chrysene 0 0 0 1 1 2 0 N/A N
Di‐n‐butyl phthalate 0 1 0 0 1 2 0 N/A N
Fluoranthene 0 1 1 1 1 4 0 N/A N
Fluorene 0 0 0 0 1 1 0 N/A N
Indeno[1,2,3‐cd]pyrene 0 0 0 1 0 1 0 N/A N
Naphthalene 1 7 0 0 2 10 10 N/A Y
N‐Nitrosodiphenylamine 0 3 0 0 1 4 1 N/A N
Phenanthrene 0 0 0 1 1 2 0 N/A N
Phenol 0 0 0 0 1 1 0 N/A N
Pyrene 0 0 1 1 1 3 0 N/A N
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Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1958 (Revised 1971, 1976)   Original Map Scale: 1: 24000

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500
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Quad Name:  Saint Albans, WV
Year: 1958 (Revised 1971)   Original Map Scale: 1: 24000

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500



Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1958   Original Map Scale: 1: 24000

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500



Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1933 (Reprinted 1939)   Original Map Scale: 1: 62500

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500



Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1933   Original Map Scale: 1: 62500

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500



Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1931   Original Map Scale: 1: 62500

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500



Historical Topographic Map

Quad Name:  Saint Albans, WV
Year: 1909 (Reprinted 1920)   Original Map Scale: 1: 62500

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
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Year: 1909   Original Map Scale: 1: 62500
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Historical Topographic Map

Quad Name:  Charleston, WV
Year: 1899   Original Map Scale: 1: 125000

QDI STATE ROUTE 25, INSTITUTE, WV

Job Number:  4501020069
Target Site:  -81.795800, 38.394500
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Boring Log 	 Page _1_ of _,_ 

Project Name: _______ ProjectNo: __-=-__-::-::-__ BorIng No: DISA - ( 
location: State Plane Coords.: X= Y Well No: it 
:::lfr~ :~T::~;: 	 ~::=: $1O;i.t 
Sampling Method: SizeIType of Bit: WeaU1er Cond.: r ~.d.
FIDIPID Used: Development Method: Hammer WeighIIFaU: ______ 

Soil Class System: Total Depth: ________ 

__________~. Well Yield: ________ Ref. Elevation: _______ 

Screen lengthIType: ______ RIser Sddwp: Notes: _________ 
Sand Pack AmountIType: 
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Boring Log pageLotL 

Project Name: O~ Project No: BorIng No: J)/j4- z-
Location: State Plane Coords.: X= y= Well No: 

~~~~! ~Drilling Contractor: Water Table Depth: Date Started: 

Geologist ,q)Aj Drilling Equip.: DateComp.: 

Sampling Method: SizeIType of Bit: Weather Cond.: /1--1"'" "J 
FIDIPID Used: Development MeIhod: Hammer Weight/Fan: 

Soil Class System: Total Depth: 

WeHYIeId: Ref. Elevation: 

Screen LengthlType: Riser Stlctwp: Notes: 

Sand Pack AmountfType: Riser LengthlType: 

Screen Slot Size: P~No.: Sump InstalledlLength: 
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_______ _________ _________ _ 

- - -

Boring log PageLofL 

project Name: _il_Q_t:______ project No: __--::::----__-:;;-;-__ BorIng No: DM~·3 
Location: 
Drilling Contractor: 
Geologist: I3A5 

SCare Plane Coords.: 
Water Table DepIh: 

DfiIIing Equip.: 

X= Y= Well No: ----,,-,1-=-+,--,------

Date SCarted: ~~q? lr 
Date Comp.: ~7t t.

Sampling Method: Sizeffype of Bit: Weather' Cood.: --'-'-_-.......:;:;d.=:.--_____ 
FIDIPID Used: Development Melhod: Hammer WeightfFaU: _______ 

Soil Class System: Total Depth: _________ 
____________ WeIIY!eId; _________ Ref. Elevation: ________ 

Screen LengthfType: RIser Sddwp: Notes: 

Sand Pack AmountIType: 

Screen Slot Size: 
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Riser LengthfType: _______ 

P~it No.: Sump Installedllength: 

Sample Description Remarks 
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Boring Log Page of-i-

Project Name: _______ Project No: __---:::;-__--::-__ Boring No: DM· Y 
Location: State Plane Coonis.: X= y= Well No: I' 
~~~~AIK Water Table Depth: Date Started: 'is t L 

UCV~.~ L4..Lf- Drilling Equip.: Date Comp.: ----'!...J 1. 

Sampling Method: SizeIType of Bit: 
 Weather Cond.: -I.4.L..::....--.:,.JP----
FIDIPID Used: Development Method: Hammer WeightlFaH: ______ 

Soil Class System: Total Depth: ________ 

___________ WeIIYJeId: _________ Ref. Elevation: _______ 


Screen lengthIType: ______ Riser Stickup: Noles: _________ 


Sand Pack AmountlType: Riser lenglhIType: _______ 

Screen Slot Size: p~ No.: Sump InstalledlLength: 

.6 c()ll~~"<D "Cci .9-:- z Q) Jil~ gCOle. Q) Q.. al Q) a: .5.r:. Q. =~a E ~ ~8 a'i-CD to Ji! Q)Q) 
ii: &. Sample Description C en co 0..0:: ~8 RemarKs 

'- - -
.).J 1S"·lO 

fJ.O 

0·0 

0. 0 

v·\) 


... -"""" 


-

-
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Boring Log 

Project Name: project No: Boring No! PI'&4· r 
----=~--~---

location: State Plane Coords.: X= Y= Well No: , 
Drifting Contractor: 
Geologist: I3A S 

WatetTable Depth: 
Drilling Equip.: 

Date Staned: 1'Z'i/l 2. 
Date Comp.: ---::;::=-zn.,...7/T:c-l....---

Sampling Method: Size/Type of Bit: __.. Weather Cond.: _______ 
FIDIPIO Used: Development Method: Hammer Weight/FaD: ______ 

Soil Class System: Total Depth: _______ 
__________________ WeDYJe!d: ________ Ref. Elevation: ________ 

Screen lengthfType: ________ Riser SUcIwp: Notes:_______ __________ 

Sand Pack Amount/Type: Riser lengthlType: _._________ 

Screen Slot Size: Pennit No.: Sump Installedllength: 

.5 c:i<D "C .g, ·8~ ~ -Be: 001~ Q.. CIlGl 
0::.5 ~ .<: "*- j€;a E =c:allGl co

0 VI i.i: &. Sample Description I .f~ ~8 Remarks 
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Boring Log Page~of_l_ 

Project Name: ________ project No: __--=.-::-__--=::-__ BorIng No: ~ -? 
location: State Plane Cooros.: X= Y Well No: ~ 
Drilling Contractor: Water Table Depth: Date Started: In I t. 
Geologist: dB Drilling Equip.: Date Comp.: ,ft~ * 
Sampling Method: SizeIType 01 Bit: Weather Cond.: _. J " 'Ii 
FIDIPIO Used: Development Method: Hammer WeightJFall: ______ 
Soil Class System: Total Depth: ________ 
___________ weOYIeId: _________ Ref. Elevation: ________ 

Screen lengthlType: _______ Riser Stickup: ________ Notes: __________ 

Sand Pack Amount/Type: 

Screen Slot Size: 

~ ~ .!!!.s: Q. 

a E 
Q) to 

Cl (f) 

,; L> 

q 
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!p 
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Riser lenglhlType: _______ 


Permit No.: Sump InstalledJlength: 
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Boring Log Page --.L of -L 
Project Name: ______ Project No: _------::-::--_-:;-:-__ BorIng No: Pt~4. i· 
location: State Plane Coords.: X= y= Well No' 

~~~act~ /4")/ Water Table Depth: Date ~rted: ~irjt'L
~.... ~ _7J1!l Drilling Equip.: Date Comp.: ; 7r l.. 

~ ,
Samplll19 Mechod: ______ SizeIType of Bit: WeatherCond.: ______ 

FID/PID Used: Development Melhod: Hammer Weight/Fan: _____ 
Soil Class System: Total Depth: _______ 
_________ WeIIYIeId: _______ Ref. Elevation: ______ 

Screen lengthlType: _____ Riser Stickup: Notes: ________ 
Sand Pack AmountlType: Riser lengthlType: ______ 

Screen Slot Size: ~ No.: Sump InstalledlLength: 
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Boring Log page~of-l-

Project Name: 

Location: 


DriUing ContractA't1 

Geologist 


Sampling Method: 

FIDIPID Used: 


Soil Class System: 


Screen LengthfType: 

Sand Pack AmountIType: 

Screen Slot Size: 

.~ 
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2 ~S. (I) C. 
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b, I 
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Project No: Boring No: 7SJ - I 
Scate Plane Coords.: X= y= Well No: 
Water Table Depth: 

Drilling Equip.: 

SizeIType of Bit: 

Development Method: 

Well Yield: 


RIser Stickup: 


Riser LengthIType: 


P~No.: 

Sample Description 

Date Scarted: $2LDateComp.: 

Weather Cond.: 

Hanv1ler Weight/Fall: 


Total Depth: 


Ref. Elevation: 


Notes: 

Sump Installedllength: 
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Boring Log 	 Page _\_ Of_' 
Project Name: 	_______ Project No: __--=-=-__-=-:--__ BorIng No: ,,-SS ~ 'l-
Location: State Plane Coords.: X= Y= Well No: 

DriUing Contractor: Water Table Depth: Date Start-ed-: - ......,-+/C..-tJ+.{='L---
Geologist tJtfS [)rUling Equip.: Date Comp.: ill1, \... 

Sampling Method: SizeIType of Bit: Weather Cond.: t&-.c:I f4 G 

FIDIPID Used: Development Method: Hammer Weight/FaD: ______ 

Soil Class System: Total Depth: ________ 
__________ Well Yield: ________ Ref. Elevation: _______ 

Screen LengthlType: ______ Riser Stickup: ________ Notes: _________ 


Sand Pack AmountIType: Riser LengthlType: _______ 


Screen Slot Size: Permit No.: Sump InstaiIediLength: 
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Boring Log 	 PageLofL 

Project Name: _______ Project No: __-=-::-_--::-:--_ BorIng No: IS5 - ".3 
location: State Plane Coords.: X= y= Well No: 
Drilling Conlractor: .. Dale Srarted-: ,..-1/_(+,,:0'2..-----Water Table Depth: 	 ___ 

Geologist: M5 Drilling Equip.: Date Comp.: aZ'f" "'
Sampling Method: SizeIType of Bit: Weather Cond.: to----"--'''----- 
FIDJPID Used: Development Method: Hammer WeightlFall: ______ 
Soil Class System: Total Depth: _______ 
__________ Well Yield: ________ Ref. Elevation: _______ 

Screen lengthlType: ______ RIser Stickup: 	 Notes: ________ 

Sand PackAmountIType: 	 Riser lengthlType: ______ 

Screen Slot Size: P~ No.: 	 Sump InstalledlLength: 
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Boring Log 	 page~ofL 

Project Name: ________ Project No: __----::-:::--_----:::::--__ BorIng No: _T5:._u-_--/-y______ 
location: State Plane Coords.: X= Y= Well No: --.........,r=->,-------
DriHing Contractor: Water Table Depth: Date Started: 3~lLl 
Geologist Drilling Equip.: Date Comp.: (/£, 
Sampling Method: SizeIType of Bit: Weather Cond.: .... d ~fF 
FIDIPID Used: Development Method: Hammer WeightlFaU: ______ 
Soil Class System: TOIaI Depth: ________ 
____________ wen Yield: _________ Ref. Elevation: ________ 

Screen lengthlType: _______ Riser StIckup: ________ Notes: __________ 

Sand Pack AmountIType: Riser lengthlType: _______ 

Screen Slot Size: Pennit No.: Sump Installed/length: 
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Boring Log Page_'_ofL 

Project Name: ________ PI1Ijec:t No: __-----,-__-=__ JBoring No: -----'T'-0:5_i'--.5-_=______ 
Location: State Plane Coords.: X= y= WeIINO: __--..-~~~----
DoMing Contractor: Water Table Depth: Date Started: --'-:;-f'.tr:;-:~t-~=-----
Geologist Drilling Equip.: Date Comp.: --7'--_:....:.~_L.....=~___ 
Sampling Method: SizeIType of Bit: Wealher Cond.: _______ 

FIDJPID Used: Development Method: ______ HanvnerWeightlFall: ______ 

Soil Class System: Total Depth: ________ 
___________ wen Yield: _________ Ref. Elevation: ________ 

Screen LengthlType: _______ Riser Stickup: ________ Notes: __________ 

Sand Pack AmountIType: Riser Length/Type: _______ 

Screen Slot Size: P~ No.: Sump InstalledlLength: 
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Boring Log Page_I_Of1 

Project Name: _______ Project No: __--::-:-__-:-::--__ BorIng No: -rs 5.. (, 
location: Slate Plane Coords.: X= y= Well No: 
Drilling Contractor: 

Geologist: 

Water Table Depth: _ --=-_=-_-._-_ -_ ..:...._-=-_-_ -_ -_ -_ Date Slart-ed-:~~~4;;);t-:b~"'~~~~~~~-= 
Dnlling Equip.: Date Comp.: _-,I,-"Z-=1CL1iL-_-=-___ 

Sampling Method: SizeIType of Bit: Weather Cond.: ---+1:..-..5j:.L.P____ 
FIDIPID Used: Development Method: ______ Harrmer Weight/FaA: ______ 
Soil Class System: Total Depth: ________ 

__________ Well Yield: ________ Ref. Elevation; _______ 
Screen lengthlType: ______ Riser Stickup: Notes: _________ 

Sand PackAmountIType: Riser L.engthfType: 

Screen Slot Size: 
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P~ No.: Sump Installedllength: 
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Boring Log 	 Page _,_ of_' 

Project Name: _______ Project No: __--=:-__--:-:-__ Boring No: rSS••-:J. 
Location: State Plane Coords.: X= Y= Well No: • 
DriUing Contractor: Water Table Depth: Date Staned: $/5/1 z...... 
Geologist: Drilling Equip.: Date Comp.: "!J..r7J ' 

_.........L-''''--____
Sampling Method: SizeIType of Bit: 	 Weather Cond.: 15"r-
FIDIPID Used: Development Method: Hanmer Weight/FaH: ______ 

Soil Class System: Total Depth: ________ 
___________ Well Yield: ________ Ref. Elevation: _______ 

Screen LengthfType: ______ Riser Stickup: ________ Notes: ______~--

Sand Pack AmountfType: Riser LengthlType: _______ 


Screen Slot Size: P~ No.: Sump InstalledlLength: 
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Boring Log PageLof~ 

Project Name: _______ project No: __-=-:-__=-__ Boring No: rSS- 8 
location: Slate Plane Coords.: X= y= Well No: ~~ 
Dri.ing\,.,Oliu .... ,"'. /f " WaterTabieDepch: DateSlarted: ?0/?.
Geologist /" ) Drilling Equip.: Date Comp.: ~ I~'-' 
Sampling Method: SizeIType of Bit: Weather Cond.: ,S-;C-
FIDlPtD Used: Development Method: Hammer WeighliFaH: ______ 
Soil Class System: Total Depch: ________ 
__________ WeRVield: ________ Ref. Elevation: _______ 

Screen lengthlType: ______ RIserSdckup: Notes: _________ 

Sand Pack Arnount/Type: 

Screen Slot Size: 
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Riser lengthlType: _______ 


Pj:!I1l1it No.: Sump Installed/length: 
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Boring Log 	 Page _L of -' 

F 1IJIw;CIame: &t>:t:' Project No: BorIng No: r~s-9 
locatiOn: Slate Plane Coords.: X= y= Well No: 

~ContractO£iHf 
Sampling Method: 

Water Table DepIh: 

Drilling Equip.: 
Size/Typeof8it: 

Date Started: 

DateComp.: 

Weather Cond.: 

tIJ-ti?, , l!?
):,-~ -,,, 

FIDIPID Used: Development Method: Hanmer Weighl/FaH: 

Soil Class System: Total Depth: 
WeRYIeId: Ref. Elevation: 

Screen lengthlType: RIser Sticlwp: Notes: 

Sand Pack. AmountlType: Riser lengthlType: 
Screen Slot Size: P~No.: Sump Installedllength: 
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SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX C-3 
 

PSA Boring Logs 



Boring Log 	 Page~Of......L 

ProjectNa~: .,0]'.: .. /.".,.J•.J..,J.c. IVV' ProjectNo: __----::-:;-__-=__ BorIng NO: PSA-I 
Location: Pt h........ jj I" A...c State Plane Coords.: X= Y = Well No: ---=-f=-J'-::------
DriUing Contr~: • Sitl t Water Table Depth: ,;t( Date Started: '~1Jz. 
Geologist D. ) .. t'11.t- Drilling Equip.: flell~ 1""1. -z, Date Comp.: f~71'\-
Sampling MetMdj:: Mewo 'f\,( SizeIType of Bit: .. Weather Cond.: .. (I, If) F 
FIDIPID Used: ~ ,'flO * 'DI{ 1'f1 Development Method: (';II Hammer WeightlFall: =-::-~-.",...___ 

Soil Class System: }/".,. Total Depth: , ' ~~7 
f)5'f weUYrekI: IfI'A Ref. Elevation: 6T 

Screen LengthlType: N.4 RIser Sticlwp: 174 Notes: _________ 

Sand Pack Amount/Type: IV'" Riser LengthlType: _.;,.,...........;'.4'-'--____ 
Screen Slot Size: 14/.11 ~ No.: ,.....A' 	 Sump InstalledlLength: 
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Sample Description!XI 0.0:: Li:o:: 
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Boring Log Page LOfL 
Project Name: ()Dr· J" 1f i ~ k Project No: __----,,-==_=--==_ Boring No: }'::>/I -l.. 
Location: IJ5A - 1. State Plane Coords.: X= - y= Well No: I 

DriUing Contractor: ~ ( C Water Table Depth: - Date Started: .,.I?' / I '\.... 
Geologist: -:6'-4-r'~7=L.:----- Drilling Equip.: ~':fft' Date Comp.: Ii~ /1 '2. 

SampJ' gMethod ~Q.101) G/\:.i Size/TypeofBit :Z" WeatherCond.: """,_·.d t >~"--J ,$~/'r-

FIDlPI~ Used: /l.iJ;£ iJifO Development ~:.......... Hammer Weight/Fall: ______ 


Soil Class System: uS 9. ~ - Total Depth: ________ 

____-::;--___ Ref. Elevation: _______WeIIYIe!d:.--.. 

Screen LenglhlType: Riser Sllclwp: --------~:------------
Sand Pack AmountIType: Riser LenglhfType: --
Screen Slot Size: P¥""itNo,: Sump Installed/Length:-
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APPENDIX C-4 
 

WWTP Boring Logs 



Boring Log pagel_otL 

Project Name: 
location: 


DriHIng Contractor: 


Geologist .M1 

Sampling Method: 

FIDIPID Used: 


Soil Class System: 


Saeen lengthlType: ';1 

Sand Pack AmountIType: 


Screen Slot Size: 
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Project No: Boring No: IJ/W(~-l 

State Plane Coords.: X= y= Well No: 

Water Table Depth: _ ......., ~t/l... 

Drilling Equip.: DateComp.: ' "ifr.17... 
SizeIType of Bit: Weather Cond.: ",.,. 'I 'il Jl;,..,. I ~ 
Development Method: Hammer WeightlFall: 


Total Depth: 


Well YICId: Ref. Elevation: 


Riser Stickup: Notes: 

Riser length/Type: 


P~No.: Sump Installed/length: 


c• 
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Sample Description 3:0 Remarks 
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Boring Log Page Of-+ 
Project Name: -'G.....t:>=:z;.-:-_____ project No: __--:,--_--:,-:--__ BorIng No: rAJ wifL 2
Location: Slate Plane Coords.: ..;.X:.;;;..-=___,Y,--=__ Well No: ----::>~......_+_r....-----

DriGeo'HingIogiConst:Ir:AA' Water Table Depth: _______ Date Slarted: --!-7;I-)T..-;$"'lI-tI'-:-Jr:::"".,--
---4illCL.::V.I:f2L-_______ Drilling Equip.: Date Comp.: --~_!:,I_.,~f.c(..,+-,.J.-!-'t.."..-~---

Sampling Method: SizeIType of Bit: Weather Cond.: -ql-J-)...:-._____ 
FIDIPID Used: Development Method: _______ Hammer Weight/FaM: _______ 

Soil Class System: Total Depth: _________ 
____________ WenYicld: __________ Ref. Elevation: ________ 

Screen LengdlIType: _______ RIset" SOCtcup: Notes: ___________ 
Sand Pack AmountIType: Riser LengthlType: ________ 

Screen Slot Size: p~ No.: Sump InstalledlLenglh: 
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SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX C-5 
 

WTA Boring Logs 



-------------

Boring Log Page --.L of i 
Project Name: project No: Boring No: IAIiII .. 1 

---~~---=----

locatiOn: ____________ State Plane Coords.: X= Y Well No: ~~ 
OtiHing .ConbaCt~~w<--""""----- Water Table Depth: Date Started: f"L. .! 
Geologist ----JlL...........11"1L..-_________ Drilling Equip.: Date Comp.: 1:. II-
SampiingMethod: _________ SizeITypeofBit: WeatherCond.:~,' ?~E' 
FIDIPID Used: Development Method: Hanvner Weight/Fall: _________ 
Soil Class System: Total Depth: ______________ 
___________________ Well Yield: ___________ Ref. Elevation: ________ 

Screen lengthlType: _________ Riser Stickup: Notes: ______________ 

Sand Pack AmountlType: 

Screen Slot Size: 

.E E 
tD c: Q. 

~ 

~E ~ 'i ;- E: 
ClC>.!!.c: Q. 

Q. 
0:.6 a E ~ ~~ -ll 

G> <0 .!2 Q.)1i!

Cl Vl !Xl /l.~ ~& 


(J ·0 

() .l-
D."l,. 

O.~ 

d.\ 

... 
,.t
,." 
D·t. 

"l 
() • , 

O·L 

I) ·1 

4·1 

Riser lengthIType: _________ 


P~ No.: Sump Installedllength: 
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Boring Log pageLof-.L ~ v ~----~------------------------------~~-------Project Name: Project No; Boring No: WTA ------------- 'Z.
---~~---=~--

LocatiOn: SI:ate Plane Coords.: X= Y Well No: ~ J 

Drilling Contractor: m~--------- Water Table Depth: __________ Date Started; «It! It..
Geologist: Drilling Equip.: Date Comp.:r:= f, l! t 

o 
Sampling Method: Size/Type of Bit: Weather Cond.: ___________ 

FIDIPID Used: Development Method: Hanvner Weight/Fall: _________ 
Soil Class System; Total Depth: ________ 
_________________ Weft Yield: ______________ Ref. Elevation: ___________ 

Screen LengthlType: ___________ Riser Stickup: Notes: _________________ 

Sand Pack AmountlType: Riser LengthlType: _________ 

Screen Slot Size: P~ No.: Sump Installedllength: 
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APPENDIX D 
 

TMP Logs 



Boring Log 	 Page -.-L ofL 
Project Name: QOI: PFOjectNo: BorIng No: ..,-ffl/J·L 

Location: State Plane Coords.: X= y= Well No: 


~Contract~A5 
5AI& Water Table Depth: liz. Date Started: 


Drilling Equip.: ti~~YI.I DateComp.: Vfltur

Sampling Method: SizeIType of Bit: ,. D,P Weather Cond.: 
' 

FIDIPID Used: !lA" ;000 Development Method: Hammer WeightlFaU: 


Soil Class System: Total Depth: 


Well Yield: All) ~I-·e t[ 
 Ref. Elevation: 
I'Screen Lenglh/Type: 5' Riser Stickup: j1.., S Notes: 


'l..Il
Sand Pack AmountlType: Riser LenglhlType: 


Screen Slot Size: ~No.: Sump InstalledlLength: 
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Boring Log page_l_of~ 

Project Name: c) ()r - w J 

locatiOn: ___---,.,,....,....,-____ 


~~::""~?L 9ft (..
~~.,.. !.HL 
Sampling Method: 
FIDIPID Used: ~14rLtJi--"'l1"""V=f;---~ 
Soil Class System: _______ 

Screen lenglhlType: 'JJU; 
SandpaCk~nflType: ~~ 
Screen Slot Size: 

.E e
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"..JA/eI' Yield:
'l V'RIser Sticl<up: 1%" 

Riser.lenglhlType:/,-II..J.S;~J,;....LW~#:......:....::t..::....!!:Z.L"fl
p~ No.: 

Sample Description 
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Project No: __......."..__-=-:::-__ 


State Plane Coords.: ....::.X~=__~__Y= 
Water Table Depth: 

Drilling Equip.: G.u;ty()1JL tJ 

SizeIType of Bit: :3'/ 0, 

~MettpI~ 

f/;0.~! {.....

Boring No: "/1't1 '" - 2.. 

Well No: ----.--t-wr-l7o.---
Date Started: 8~~' 'L. 
Date Comp.: !_~-..-! 1
Weather Cond.: flit:: 
Hamntef Weight/Fall: 

Total Depth: _-=2·~?:'========= 

Ref. Elevation: 

Notes· _________ 

_._________ 

Sump Installedllength: 

---~ f .£===1. 

http:tkrctr;JI.VH


Boring Log 

PnIjIct .......: [JDT; ~LUt/ 


location: 
5'4(CDriq~

Geologist. ?iK 
Sampling Method: 

FIDIPID Used: :/Cvl... }X0 


Soil Class system: 


~ ·;j-';;CIUSaeen lengthfType: 


Sand pack~pe: . 

SaeenSIotSize: ,Oi~ ,lv·f R.:-elu(.~
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PrajectNo: 

Slate Plane Coords.: X= y= 

Water Table Depch: . 

Dralg Equip.: ('1t:.: {h t IJi. 4 


Size/Type « Bit ' 1 ,. 12 ~ I";"~ ) 

__,,, ~L -L-~=f 
WeHytekl: '1 .•
RIser Sdckup: , 
RIser lengthlType: 1P 

BortngNo: 1/'1//--,.3' 
WIll No: 
Dale Staned: 
DaleComp.: 

Jiil1~f 17 17.... 
WeaIher Cond.: !It ... ~- ~5"7
Harnrner WeightlFaI: 

Total Depch: 1\ 

Ref. EJevaIion: 


Notes: 

P~No.: - Sump InslaIIed/'I...e: 

c: 
..5! 
§ 
i! =c 
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Boring Log page_/ofL 

Project Name: Q D:t:. Project No: Boring No: 'rjJ;'7!- j
location: State Plane Coords.: X= y= Well No: 

~fiDrilling ConIractor: ~ . fA;)!1lL Water Table Depth: 

A<'.'v~%? 
Dale Staned: 

GooIogist: "D..o Drilling Equip.: OateComp.: 

Sampling Method: SizeITypeofBit: r:y- Weather Cond.: Jd.. TJc 
FIOIPID Used: [w 3.1JIJ~ ~'-

Harrmel' WeIghtIFaU: 
Soil Class System: Total Depth: t-y, (,I 

WeIIYJeId: Ref. Elevation: 

Screen lengthlType: l~ , Riser Stickup: 
~ ,1 Notes: 

Sand Pack AmountlType: Riser LengthlType: if) 
Screen Slot Size: P~itNo.: Sump Installedllength: 

.5 E c 
!i <0 ~ Q. 

-:- Gi JS~ 
.,e, 'ge 41 Q. lO<Il ctl! 

.r:; 7i ~ 
l:>:> a::.6 =~'Ii E ~o 0 11 

'41 III ~ <Ilil ii:& Sample Description ~8c 11) ~a:: Remarks 

NO }In '. ck51.Y',/hvYtf IJV {~! it; / /1
/

(/J(&L kJ. 
! 

/ v 
P,D /37::"(')'6 

1/ v1/ 

/3C7 ':;- a.. 6 
1/ 

V 
v S(/~ t{O\ \, 

/' 
V {i:svt
,/

v 
./ /0 0 

/ 

,/ 

'" 
'" ~. 

~ J/~" ~b.Jk 
..... 

jJL lUI It> 0 ' 

,.
;

1-. 
I". V v 

-f1:05~J- . 
•'~i.~'-+0 ~ . 

" 
. < 

\ 6 
" 

f-
l-
I-

I-- IS\ VbI--

~ Sl-~ 40 )v{ ~ 
o.()\G rP-- 5(./LJ.Jf'r--

~ ~ - -ll-b 
~J ~ btJV '/] 1-5' 1.5 r--:: 



 

SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX E 



 

SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX E-1 
 

Groundwater Sample Logs 
August 2012 



GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: _flJ_If;....<)"---__ 

Well Identification: m w - I tJ 

. Circle the diameter of well for (K): 2 inches K = 0.163; (~= 0.653' 6 inches K 1.469, 8 inches K 2.6112 

3 well volumes) 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 
i 

Purge Start Time: 
IIv3 Date I Time Sampled: S/~!tz.. - I ZCJO 

Purge Rate (gpm): 
.... IJ. ) Sampled By: /545 

Purge End Time: 
Sample Method: Bailer for VOCs, Pump for all others. 

fifO 

Purged Volume (gallons): If No. ofBottles Collected : 

Did well purge dry? (YfJJ: Analysis: 

Time % Reoovered D-W-L VOCs, SVOCs. Total and dissolved metals (AS, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs . 

.
Field Parameter Measurements: 

TIME 

1/0& 

/"" 

111.~ 

tI,-/<i 

Turbidity 
(NTU) 

'flf; 

11. 'r 

5Y·:t 

I.{I, t 

D.O 
(mg/l) 

(,..C J 

O. i.l1" 


O·L{ ) 


C35' 


SPC 
(umhos) 
(ms/em) 

,,0 l

,(0 I 
/.01 

'.01 
CURRENTWEATHERCQNDrrIONS: ~I ~ 01r<--(C<.'} 

TEMP 
(Oe) 

/ f· ~ 'I 
! Vlll 

Ill· 'ty 

I II, t f 
r/) r-

PH 
(s.u.) 

V' S-z" 

f,,1, 'i 

v·l Y 
it· 1S' 

~ 
()~f' 

-JZ

1'/ 

~1-

t?1

Purged Volume 

Initial 

gallons= 
 I 

I well volume 
gallons= t. 
2 well volumes 
gallons= IL 
3 well volumes 
gallons= I 1

Pump Type 1Asset #: J) Hv('(\ {on.(. Water Quality Meter Type I Asset#: V-s 2.. 13/fl 



SAle 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: ........;;./:..:;..;~A1;..;.....;...___ Date: 


Well Identification: f11 W - / /J ~ 
L ........ 

i Circle the diameter of well for (K): 2 inches K 0.163; (inchej K = 0.653; 6 inches K = 1.469, 8 inches K = 2.6112 

Purge Volume Calculation 


[Total Depth ( Z,. t{(p feet) - Depth to Water C / q. ~ "f- feet)] feet ofwater = 3'i'f 


!Feet of W.c. x (k) 1.5 '1 ~ons (1 weD volume)] x 3 = 1·(,2- gallons (3 weD volumes) 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: Oq l.(r Date / Time Sampled: Bj,f~ L - /(/10 
Purge Rate (gpm): (,~ Sampled By: i1.J.+-f 
Purge End Time: 

/02 "L Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): t; r- .CjfJ~ /:rl, .1...e No. of Bottles Collected : 

Did well purge dry? (Ytf9. Analysis: 

VOCS, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe. Mn. 
V, pesticides, herbicides, PCBs . 

Time % Recovered D-W-L 

.
Field Parameter Measurements·. 

SPC 
TIME Turbidity D.O (umhos) TEMP PH ·DTW Purged Volume 

(NTU) (mgll) (ms/cm) ec) (s.u.) ()"2~ 

aqt.1 q gi I ~ Z1 z. 'i Y It·f, l., t· (..:5 ·-13 (J 

Initial 
gallons= I 

iJCjf(, 2(, '1 /.01, z·c:J n·'!' IJ· <tD -I ]z.. 
I well volume 
gallons; z· c 

'0 j 0 Zt,t (). S5 ,. ~ y n·1)' t· ',0 -'JJ 
2 well volumes 
gallons= s

(01." I~O a-'71,·t 1. '1· Z1t. Z'i - I J:; 
3 well volumes 
gallons= ]. f ... 

CURRENT WEATHER CONDITIONS: ~lJ YO;; 
Pump Type I Asset #: 5] If.v.,v-, '{4~ Water Quality Meter Type I Asset#: 0-r<. 131 11 

Notes: (odors, sheens, pumping conditions etc ••. ) W,,-4- ~""-. \i .s IL/~'J. Ik oJr:r-./ 
D.. !. ';) ~4· .c. <t It 9.-'k...L ~ . 



SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

Purged/Sampled By: Date:;tiff 

Well Identification: fY1 w-/ () 

Circle the diameter of well for ( K = 0.653; 6 inches K = 1.469. 8 inches K = 2.6112 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 0 r0 K Date I Time Sampled: fI,s /11,., C '1 Co 
Purge Rate (gpm): 

l'1f~ Sampled By: 12M 
Purge End Time: 

r.Jil(J Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): '\. 1 1 No. ofBottles Collected : 

Did well purge dry? (Y!f!j. Analysis: 

VOCS, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Time % Recovered D-W-L 

Field Parameter Measurements·. 

TIME Turbidity 
(NTU) 

D.O 
(mg/l) 

SPC 
(umhos) 
(ms/em) 

TEMP 
ee) 

PH 
(s.u.) 

DTW 
o(l.(> 

Purged Volume 

0 8 1/ Z0f::J It·o S /. l3 ,e· ''1 /r.15' -U'Y 
Initial 
gallons= 3 

DiU; \./1.0 1· l ~ /. I b ,8·'11 ~·1V -/7-<; 
1 well volume 
gallons= f 

Oi7..9 4r· o /.1.1 ,. u ~ Ii"·"~ b-13 - 1-1'1
2 well volumes 
gallons= Ie 

0838 i..( I, "l. o· t-~ /.0(" It.l:}. ",.1-2. - '1~ 
3 well volumes 
gallons= Z:., 

Water Quality Meter Type I Asset#: t/-> 2-- ! ,1"1 
Notes: (odors, sheens,pumping conditions etc ••. ) Uvp :vb', tt''''-J ~ 1n .. @ 131.:) (;) 

~"~tC(S~1 kv"",,; l roC; H-c oJuv I J/1() l~ - l)\Sl ~+. (}~ ld (: /0 J. 



SAle 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITIITE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: __A..;;..~~___ Date: 

I 
Well Identification: mw-IO'] 

. 
Circle tbe diameter of weD for (K): 2 inches K = 0.163; @inchesl K 0.653; 6 inches K = 1.469, 8 inches K 2.6112 

Purge Volume Calculation 

[Total Deptb ( Z1-· 13 feet) - Deptb to Water CLl. 0" feet)] feet of water = ,5..... v :r 
[Feet ofw.c. x (k) = 3to 23l1ons (1 weD volume)] x 3 = 11.10 ~allons (3 well volumes) 

Purge Information: Sampling Information: 
~ 

Purge Method: Stainless Steel Submersible Pump Sa.n\ple Description: GROUNDWATER 

Purge Start Time: 131:t Date I Time Sampled: 'i/r~ It z - lo/l/~·' 
Purge Rate (gpm): oS' Sampled By: /3~5 
Purge End Time: 

f3J8 Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
1 No. ofBottles Collected: 

Did well purge dry? {Y}N>: Analysis: 

Time "'" % Recovered D-W-L VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 

,VlfS z.J-·11 V, pesticides, herbicides, PCBs. 

.
Field Parameter Measurements-. 

TIME Turbidity D.O 
(NTU) (mgll) 

SPC 

I(umbos) TEMP PH 
(ms/em) (Oe) (s.o.) 

-wnv- IPurged Volume
Daf> . 

'Tl~ 1lJ~ ;, lJ O·lf:'l-S' 11.03 (.,.1..{(, 
Initial 

3"f gallons= / 

(3'1~ tf~'1 1·'-11 D-'-/)'1 Ift.ttJ ). ~y IVY 
I well volume 
gallons= V 
2 well volumes 
gallons= 6 
3 well volwnes 
galloos=J2.

CURRENT WEATHER CONDITIONS: 

Pump Type I Asset #: 5S JIvv-.n'L~ 
~(~ i);;

Water Quality Meter Type I Asset#: 1I-.r2... 1'1'1/ 



SAle 

GROUNDWATERS~LELOG 

Project N.me: QDI INSTITUTE. WV Project #: 4501020069 
Entlt: Groundwater Sampling 

hf"&edlSampled By: -~W.......____ Date: 8'/IS-~C' 

~ ~t~~~ 
W II Id tifi ti ..iIJ,,'rI' ~ r- 'W~\ .- le en lea on:I 

Circle the diameter of well for ( K ): 2 inches K 0.163; 4 inches K = 0.653; 6 inches K = 1.469, 8 inches K = 2.6112 

{" / ••Jr "I!:~ " O.O'1V 
PllI'ge Volume Calcuhdion 

[Total Depth ( it>· C)i' feet) - DeptIa to W.ter r '1, iJ-r feet)] feet of water = /).~JCI-
0,03'3 


[Feet ofw.c. x (k) /" gaIloos (1 well volume)] x 3 0' 0,", gallons (3 well volumes) 

Purge Inform.lion: Sampling Information: 

Purge Method: ~e~ SttIfill S&lbmeni9le Pomp 

~!oPv-tY\P 
Sample Description: GROUNDWATER 

Purge Start Time: 
68flo Date I Time Sampled: -

Purge Rate (gpm): 
" [),;).5 8f',.., Sampled By: 

Purge End Time: 

og~1 

Sample Method: Bailer for VOCs, Pump for aU others. 

Purged Volume (gallons): 
L 6 ·d.5 .Cj~/Ll\s No. ofBottles Collected : 

Did wdl purge dry?CJfN): JJK.f' 
TIlDe % Recovered D-W-L 

Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides., herbicides, PCBs. 

~ easuremen : 

TIME 

03'1'1 

Tubidity 
(NTU) 

113 

D.O 
(mgll) 

{D·64 

SPC 
(umhos) 
(ms/em) 

(J.Dlt 

TEMP 
('"c) 

'JI fDa 

PH 
(s.o.) 

7· cl) 

DTW 

-
Purged Volume 

Initial 
gallons="Go.a, 

1 well volume 
gallons= 
2 well volumes 
gallons= 
3 well volumes 
gallons= 

ClIRRENT W.E.f'I'IIU CONDITIONS: 11 t> F O\t ~r-cc;..s:: r 
Pump Type I Asset #: ~opv..m f U~4N8k Water Quality Meter Type I Asset#: H.;r:bA. too?1-<..; 

Notes: (odors, sheens, plllffPiIIg conditions etc .•. ) 

Nos~lt a;1I~kJ 
~. \-D \'tSJ~i(/~+ ~ 



SAle. 

GROUNDWATER SAMPLE LOG 

Project NUIe: QDI 1NSlTIUfE. WV 
Eyeid: GnMuJdwater s...... 

~pIed By: ::AA 

Circle tire .w--," of well for K 2.6112 

feet feet of water = 

(1 weD volume x 3 = ODS (3 weD volumes 

..............tioa; Sampling Information: 

PIqe Mdbod: Stlliliess SIIcc:I SIIIJu.tuible Pump Sample Description: GROUNDWATER 

Purge Start TIlDe: 
Date I Time Sampled: 

Purge RIle (r,pa): 
Sampled By: 

~FaiT.e: Sample Method: Bailer for VOCs, Pump for all others . 

...... Volume (gallons): 
No. ofBottles Collected : 

Did wdJ. pmge dry? (YIN): Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, MIl. 
V, pesticides, herbicides, PCBs. 

T..: % Recovered D-W-L 

.... Panuaeter Measurements·. 

TIME Turbidity 
(NTU) 

D.O 
(mWI) 

SPC 
(umhos) 
(ms/em) 

TEMP 
r'c:) 

PH 
(s.u.) 

DTW Purged VollIIH 

Initial 
gallom= 

I well volume 
gallons= 
2 well volumes 
gallons= 

3 well volumes 
gallons= 

CfJDENT WEifTHElI. CONDIDONS: 

...... T:ypel Asset#: Water Quality Meter Type I Asset#: 

N • I Ie" d,.. ~plllllpiltg COnditiollS de...) 

~,l J"'1 . 



SAle 

GROUNDWATER SAMPLE LOG 

Project NUle: QDI INSTITUTE. WV Project II: 4501020069 
Evatt: Groundwater s.mpliag 

ParpdlSampled By: _'{,-=:;...~___ 

, 

I 

( 

Well Identification: --("fi\\> ~ -

• Circle the dia-*r of well for ( K 1: 2 inches K 0.163; 4 inches K = 0.653; 6 inches K 1.469, 8 inches K - 2.6112 

Purge Volume Calculation 

[Total DepdI ( L~ ., (.. feet) ~ Depth to Water (' feet)l feet ofwater "" 

(Feet ofw.c.. x (k) = e.allons (1 well volume)l x 3 = gallons (3 well volumes) 

.............tion: 

Purge Method: StMdc5s SII:d Submersible Pump 

Sampling Information: 

Sample Description: GROUNDWATER 

Purge Start Tane: 

Purge Ita<m-): 

fWFEIIIIT-=:: 

Date I Time Sampled: 

Sampled By: 

Sample Method: Bailer for VOCs, Pump for all others . 

...... Yolllme (pIIoas): 

Dill ...pqe~ (YIN): 

T..: ,,~ D-W-L 

No. of Bottles Collected : 

Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

JIIIIII .. I I• 
SPC...-. PH(....) TEMP DTW Purged Volume 

8II1J) 
DO....'.:.., 

(s.u.) 

Initial 
ga11oos= 

(.w.) rcl~ 

1 well volume 
galIons= 

2 well volumes 
gallons= 

3 well volmnes 
gallons= 

CURRENT WEATHU CONDfflONS: 

Pump Type I Asset #: Water Quality Meter Type I Asset#: 

Notes: (odors, sheens, Pf'ntpin, conditions etc ••. J 
fJo ~fLt dv-t. tv tlAsJ.frL'~ W~~ . 



SAle. 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSlTfUTE, WV Project ft.: 4501020069 
Event: Groundwater SampHng 

Date:PurgedlSampled By: --Jk:=""""""---
I z. 

Well Identification: ~p~~ j'rl .... 

Circle the diameter of well for ( K): 2 inches K 0.163' 4 inches K =0.653' 6 inches K = 1.469, 8 inches K = 2.6112 
( j ....d ......, .... 0.04' I --...::> 

Purge Volume LalcliUltUm 

[Total DeptIl ( ...£>.01 feet) - Depth to Water C (f. q z,. feet)] feet ofwater = /c.>.o,{ 

[Feet ofw.c. x (Il) = 0·41.... gallons (1 weD volume)] x 3 = \.'t.<; gallons (3 well votu.es) 

P1n"Ie .Iaforwation: Sampling Info...atioll: 

Purge Method: 'StiiiiIess ~ Pump 
"1~ (),. __ ,I=> 

Sample Description: GROUNDWATER 

Purge Start Time: /03~ , Date I Time Sampled: V ItS-/It. /100 
Purge Rate (r,pm): 

L. 0 .. l.S':it. _ Sampled By: ~~ 
Pm-ge End. Tone: 

/t?:S--S 
Sample Method: Bailer for VOCs, Pmnp for aU 0Ibecs.. 

Purged Volume (gallons): 
"l? No. ofBottles Collected : l'i 

Did well purge dry? (YIN): #J Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Time % Recovered D--W-L 

Field Parameter Measurements: 
SPC ! 

TIME Turbidity D.O (umhos) TEMP PH D~ Purged V.-.e I 
(NTU) (.,;I) (_em) (Qc) (s.u.) eel' j 

Initial I
/,)37 >5-00 1(J·I<i l "3"3 17'-11 7--. ":11 1'L gaUoas= C ' I 

10,/2.>lfD l./ ~. +t.. , .. 3r IS .<J~ r .. --=ts 1 wdIwilae !'1-J-.. gaDoos=D(" 

IO'-{? )'luu j.L{~ I 3l-( jS-·ll 7'~L 
12wd1~ 

, 
~') . i gaDoos= I c: 

I()S-O ).,1' / _ f.-C) }.?s J)"-l? "1·47 FS- !3wd1~ 
I pIkas= I ..,. 

CURRENT WEATHER CONDITIONS: 


Pump Type I Asset #: Water Quality Meter Type I Asset#: hoc ... 

Notes: (odors, sheens, pumping conditions etc •••) 



SAle. 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 450 I 020069 
Event: Groundwater Sampling 

PurgedlSampled By: _~__1f_____ Date: r/"5'If""
Well Identification: tM P- 3 


Circle the diameter of well for ( K): 2 inches K = 0.163; 4 inches K = 0.653; 6 inches K = 1.469, 8 inches K = 2.6112 

I: .-.cc.. .... 0,041 

Purge Volume Calculation 

[Total Depth ( .JL? .c('8' feet) - Depth to Water C 1'6·3<...0 feet)l = feet of water = "6". ~~ 


[Feet ofw.c. x (k) = c>·3-6 gallons (1 well volume)] x 3 = I 6(.0 gallons (3 weD volumes) 


Purge Information: Sampling Information: 

Purge Method: ..staiDleilil Steel SB8mersiblc :ellmp. Sample Description: GROUNDWATER 

,C{fJjCl ..,., 
Purge Start Time: :--' 

, 

l~I-J« ~hs-/\"l.Date I Tirile Sampled: 13() 
Purge Rate (gpm): L 0- 2)q",_ Sampled By: ~\t 
Purge End Time: 

\ svY 
Sample Method: Bailer for VOCS, PLUnp for all others. 

. 

Purged Volume (gallons): .~1f"""k-
J. 5 ~&\t..\\ ..",.s IYNo. of Bottles Collected: 

Did well purge dry? (Y/N): Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides., herbicides, PCBs. 

Time % Recovered D-W-L 

Field Parameter Measurements-
TIME Turbidity 

(NTU) 
D.O 

(mglI) 

SPC 
(umhos) 
(ms/em) 

TEMP 
COe) 

PH 
(s.u.) 

Purged Volume-B'f'VI 
O-;!p 

\1.5V r-rz lftf~ f. 3;1~.5.r J.f.oc., -Ih-
Initial 
gallons= 

/2f'~ >%00 I. 'i"(,p I)Y IS-· 0"1 1·(,3 ~/\3 I well volume 
gallons= 6 . 'J 

jsDO 71100 '.'71 I· $ (., I ~-;$ 7 '7-. ?-J - (e,j 
2 well volumes 
gallons= I· 00 

I~os- ZTZ 5· ~Lf /.3(;, /s--.o..) 7- ?~ -~~ 
3 well volumes 
gallons= I. 5" 

CURRENT WEATHER CONDITIONS: 


Pwnp Type / Asset #: ~e"fr=l" Water Quality Meter Type I Asset#: 

Notes: (odors, sheens, pumping conditions etc •••) C/(!Ar * br.:>;-".. )0 Cle_ 



--

SAle. 

GROUNDWATER SAMPLE LOG 

Projed N...e: QDlINS1TIUIE. WV I'll; IU':4S0JG2I069 
"[veal: GI"OIIIMIwater Sa.pIiIIc 

5" 
Well Identification: TMf'- 1I£:IJt-- .".,.,/1", 

I 
Circle tH diameter of well for (K): 2 in"'}''''' y = t\ 161· A inches K - 0.653; 6 inches K - 1.469, I iDdII::s K 

<:::.. I ;...,1. Ie: • D. <=>-. ,~ 
Purge Volume Calculation 

[Total Depth ( t C;. 'iS" feet) - Deptb to Water C I 'ii". l.P"1 feet)l feetofw~r= ~.lg 

2.6112 

, 

[feet ofW.c. x (k) = (2.3 0 gallons {I weD volume}] x 3 = O.qO gallons (3 well volumes) 

Purge Information: 


Purge Method:..iteintcs§ Steel Sabmersible Pmnp 


fi€DfM--e 
Purge Start Time: 

09il 
Purge Rate (gpm): 

L.. O· t ~.c..IJ,.",,, ('tel" ...... ;.... 

Purge End Time: 

ClqL~ 
....... Volmne (gallons): ,....." 
 \ ,\c..'\",~ 
Dill...~ dry? (YIN): \oJ 
r.. %Recow:red D-W-L 

JiillllII I I.. 

Sampling Information: 

Sample Description: GROUNDWATER 

Date I Time Sampled: &-1,')/,,1. C'f:J,o 

Sampled By: U»
Sample Method: Bailer for VOCs, Pump for all others. 

No. ofBottles Collected : ,~ 


Analysis: 


VOCs, SVOCS. Total and dissolved metals (As, Ba, Ph, Fe, Mn. 

V, pesticides. herbicides, PCBs. 

- ......".:..,) 
fIII'IU) 

0.0 
(-'I) 

SPC 
(umbos) 
(ms/cm) 

TEMP 
COe) 

PH 
(s.u.) 

DTW Purged Volume 

C11~ )~ 2·30 /-('3 
1l·LI..:;, Q.L/3 - Initial 

galloos= 

0111 ~ O'~3 1·4 () l'.cf.. «.G Z ;q. '11f!\
t well volume 
gallons= 0 ~ 

OC\lq .)R,)o ,. ,~ '·3d }l.,..,g q.3.1 Iq.&,rc,. 
2 well volumes 
gaUons= o. l.. 

.~ 

OqJJ. }CW O·ov, J. z. ~ I ).1-~ «0") 19· ('.Ift. 
3 well volumes 
gaDons= 1.0 

CUllllENT WE4JJIDCONDITIONS: 


Pump Type! Asset II: 1"f--e Water Quality Meter Type! Asset#: b"· a.



SAle. 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: _!.3._yt)____ Date: f(I, J'1t z.. 

Circle the diameter ofweU for K : 2 inches K = 0.163; 0.653; 6 inches K = 1.469, 8 inches K 2.6112 

~ VoIlU1U! Caku/atUm 

feet = feet ofwater = I .,. 

Pup.......... Sampling Information: 

Purge Method; StainIc:ss SIt:d. w ••utie Pump Sample Description: GROUNDWATER 

Purge Start Time: 
J53} Date I Time Sampled: r( <L (t ICc,.<.(\) 

Purge Ra (ga): 
L 1.0 c;,.pr-.. Sampled By: ~f--' 1?>~ 

PwrF EIIIIl r.c::: .I 
1&3/ 

Sample Method: Bailer for VOCs, Pump for all others. 

.,....,.. Voll.r:~): ;).? f No. ofBottles Collected : I\L\ 
Did wdI.,..",e ~ (YIH): f.
r~ " ......FhiCiII D-W-L 

Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V. pesticides, herbicides, PCBs . ....
.....r. I 

SPC 
TIME Tw'Wty n.O (udtos) TEMP PH B'fW -.. Purged Volume 

(ImJ) (1IJiI) (lUIaI) ee) (s.o.) ORf> 

I~ .3 ~'-'" 9s-z O· Y'-(f:( Ie" ~c:; '.~<j 
-2( 

Initial 
gaDoos= .3 

J55S ~9¥l- 6· 7r ()' q'{ } 1G,3<c ~. (,0 -5 
1 well vote 
gallons= 

:)tp.?, 64"i (j 9'-{:; (I::, C L (p s;: ~ t.o 
2 weD volumes 

ImlO gallons= If'" 

'(,"1/ ~'f.ct O·"3a O·ft.rt ",.J$'"' ~.n -1 3 well volumes 
gallons= Z t-

CUIlJENT WEATIlEIl CONDmONS: 
Water Quality Meter Type / Asset#: 

NIIIG: (odors, sII«ns, P""'Ping conditiolU etc •••J 

~kr Cft!d It.-rtf f~~fJ' ~ d 



--SAle. 
GROUNDWATER SAMPLE LOG 


Project Name: QDI INS111UfE. WV Project #: 4501020069 
Event: Groundwater Sampling 

Purged/Sampled By: _"E.-....It""--____ Date: i'l \ v \ tz:. 

Mw- to,Well Identification: 

Circle tbe diameter of well for ( K): 2 inches K = 0.163; (4 inches K =0.653;L 6 inches K = 1.469, 8 inches K =2.6112 

Purge Volume Calcultdion 

[Total Depth ( «oSt( feet} - Depth to Water r ILl Iv fee!)1 = feet ofwater = 438 


[Feet ofw.c. x (k) = ~ 'II (.,} gallons (1 well volume)] x 3 = fl. S8 gallons _(3 well volumes) 


Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
CH39 Date / Time Sampled: fjlL,.!Jz. 6'i-1S

Purge Rate (gpm): 
L 1,1P;"" Sampled By: 

~ ~ 
Purge End Time: 

D~()J 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 1 J- No. ofBottles Collected : 11/' 
Did well purge dry? (YIN): IV Analysis: 

VOCs. SVOCs. Tocal and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides. herbicides., PCBs. 

Time % Recovered D-W-L 

Field Parameter Measurements-. 

TIME Turbidity 
(NTU) 

D.O 
(mgII) 

SPC 
(umbos) 
(ms/em) 

TEMP 
(Oc) 

PH 
(s.u.) 

Ot<.P 
I Purged Volume-B'fW 

-8tri<:? 

67-Lft/ I 'i ( (j.06 0. 8 4.(;). I':). If 0 5-.5-~ -4~S-
Initial 
gallons= I 

OfLf8 t.;.rJ 6·00 O· 8S:- J' ISS- ;; 5"'. G:. G - It:: 7 
1 well volume 
gallons= 3 

Ot)'tj \11," b·OO O· ~ S"5"" J S'"-'jl) 5.l:! -Jl$ 
2 well volumes 
gallons= G:. 

() gD.;\. 6",0 
().(;X.J 

O,~s'{ !("'.Lf5 S-. 5' l.. -120 3 well volumes 
gallons= 9 

CURRENT WEATHER CONDIDONS: 
Pump Type / Asset #: 5"5 l-h........__ c-. ity Meter Type / Asset#: 


Notes: (odors, sheens, pumping conditions etc .•• ) 



SAle 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater SampUng 

PurgedlSampled By: __,:_*____ Date: ~~ /l\..s;:> 117.. 

Well Identification: f-..\ V-' ~ \\ 0 

--
Circle tbe diameter of well for ( K ): 2 inches K 0.163; «finches K O.QS.:P, 6 inches K = 1.469, 8 inches K = 2.6112 

Purge Volume Calculation 

[Total Depth ( 3 c::; .<-I c; feet) ~ Deptb to Water (" ??·3 < feet)] feet ofwater = \ '1. . <::.>Cf 

[Feet ofw.c. x (k) = .J-.q willons (1 well volume)] x 3 = 2'3 > gallons (3 well volumes) 

I 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
)0 L(O Date ! Time Sampled: f f II..;> !'c jJ"tO 

Purge Rate (gpm): L: I <::1 t.?-. Sampled By: ISH 
Purge End Time: / 

1I3'L 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 2 L.[ ..,... No. ofBottles Collected: ('-l 
Did well purge dry? (YIN): IV Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Ttme % Recovered D-W-L 

Field Parameter Measurements: 
SPC 

.....---,D=fVlTIME Turbidity (umbos) TEMP PHD.O Purged Volume 
(>£f'(mg!l) (ms/em) (s.o.)(NTU) ee) 

InitialO·~3~J 3. l ) S -. ( ) / Ru gaIIons= I{~8'f ('r/04J \ 

1 well vohoe !6 ~I..j)Il/k:, l~<61- 511-'6)). l{; ¥-L gaDoos= CL~ 
2well~

C;-. S'- ~J"t. 8'76·~)c Lcd. gaUons= !.:..:,jq-1u 0.00/11 ~ 
3 well wa...:s~8. { / {'"a l~ S=')"I .~\L\~ 6. ~31 gallons= L '-.r113" J 

CURItENT WEATHER CONDITIONS: 

Water Quality Meter Type I Asset#: h '" ~_ '0;> 

NtItLs: (~ slreens, pumping conditions etc .•.) 



SAle 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

Purged/Sampled By: --.;./J._~:.:.;;;.....___ Date: 

r--"" 

WeD Identification: /l1W -It} 2

..........".., 

Circle the diameter of well for (K): 2 inches K = 0.163;(4 inch~K:= 0.653; 6 inches K = 1.469, 8 inches K = 2.6112 

Purge Volume Calculation 

[lrotalI>epth( ·l~.t() feet) - I>epth to WaterC I'. 3<:.( feet)l = feet of water J- :JL. 

[Feet ofw.c. x (k) ~.o"t ~ons (1 weD volume)] x 3 = IS-I'\. "gallons (3 well volumes) 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 
! 

Purge Start Time: D1tfl Date I Time Sampled: r)"/11.. - /ZOO 
Purge Rate (gpm): O.~ Sampled By: !5/fJ 
Purge End Time: 

Sample Method: Bailer for VOCs, Pump for all others. 
bfS't 

Purged Volume (gallons): f. '5' No. ofBottles Collected : 

Did weD purge dry? {;J)N): Analysis: 

Time % Recovered D-W-L VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Field Parameter Measurements·. 
TIME lrurbidity 

(N11J) 
D.O 

(mgll) 

SPC 
(umhos) 
(ms/cm) 

lrEMP 
(Oc) 

PH 
(s.u.) ~ Purged Volume 

tJ9tf2 7'1'19 :+.":}o Z.1~ I 'S"·l '( U'S"'1 <10 
Initial 
galloos= I 

() 1:(1. It., "$ 'I. ~ I 2· J~ If'- 1«( 6?-Yi 72.
1 well volume 
gallons= S 
2 well volumes 
gallons= 10 

J 

3 well volumes 
gallons= I S

CURRENT WEATHEll CONDIDONS: ~tcl L ~V,... 

Pump Type / Asset #: 55 /hY"c ~ Water Quality Meter Type / Asset#: U - )"z, /317/ 



SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: _---::..6,;;..:.:Af~___ Date: ~(tIt 1.-

WeD Identification- P1w -/0 =; j 

Circle the diameter of weD for ( K): 2 inches K 0.163; i"mch~ = 0.653; 6 inches K = 1.469, 8 inches K == 2.6112 I 
i 

Purge Volume Calculation I 
[Total Depth ( Lt·}} feet) - Depth to Water C f·r -I- feet)l = feet ofwater IZ·~a 


[Feet ofw.c. x (k) = 1/'.l( gallons (l weD volume)l x 3 = Zy.t,V 2allons (3 weD volUICS) 


-

Sampling Information:Purge Information: 

Sample Description: GROUNDWATERPurge Method: Stainless Steel Submersible Pump 

Purge Start Time: 
Date ITime Sampled: <fl,t" /1 z.. OfjfX>lA«O 

Purge Rate (gpm): 
Sampled By: 1545 

Purge End Time: 

I 

Sample Method: Bailer for VOCs, Pump for all others. Olllo 
Purged Volume (gallons): 

No. of Bottles Collected: z:f -Analysis: 

Time % Recovered D-W-L 

Did well purge dry? (Y~ 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides. herbicides, PCBs. 

Field Parameter Measurements·. 

CUDENT WEfTHER CONDITIONS: rW ot >1Y rl" 

SPC 
TIME Turbidity D.O (umhos) TEMP PH DTW Purged Vohune 

(NTU) (mgII) (ms/em) (Oe) (s.u.) 

0=1.., , .f0·1 J. Z I Z.30 /)-·'10 t,. z-o 1'-19 
Initial 
galIoos= J ! 

I 

Ol)O ~,1 ;. tV 1. 0 Y /5" ..!'3 ".uf J1--0 
1weD wiIBDe i 
gallons= ,y 

06\\ 2.-(, o· ')''{ l,O, ,S'.l/7f (, ·0 " 11--9 
2 weD voIuIIIcs 
gallons= I' 

! 

DBls' D.l- a·YO I·O 0 ,~. \I '( t.,.o~ I Bs 3 weD voIuIIIcs 1 

gaUoos= 2.1 j 

Pwnp Type I Asset #: 5<) !{t.rv-v,'(~ 'water Quality Meter Type I Asset#: V-)~ I'J/YI
t 

Notes: (odors, sheens, pumping colfllititMs de••.) t>..-p (~~, I(3) ~ (I 't 3 v 
# ~ ~ "j~ ~p ~ lJ4vL (;.. vta.'- xC-. . @ is)4./IVk. 

I 
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SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 450 I 020069 
Event: Groundwater Sampling 

PurgedlSampled By: _~..!.-\-\_____ Date: qIIG!\'"L 

Well Identification: /I'IW ... IV'£, 

-

Circle the diameter of well for ( K): 2 inches K = 0.163; 4 inches K 9"6.653:.16 inches K = 1.469, 8 inches K = 2.6112 

--.. 

PUTxe Volume Calculation 

[Total Deeth { a1o'-l feet} - Deeth to Water(, \'1.1- \ feetll = feet of water = t.)l 

[Feet ofw.c. x (k) 4.t~ gallons (I weD volume)] x 3 = 1'-\. )1 gallons (3 well volumes) 

. 

Purge Information: Sampling Information: 

I Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: () 1- 3<6 Date I Time Sampled: 1'/1,,, / ( ' I <t"t..tS" 

Purge Rate (gpm): 
L. I1r ....... Sampled By: TS~ 1 

Purge End Time: 

6~~f 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
No. of Bottles Collected : 9

Did well purge dry? f1}fn: O}<;" i I Analysis: 

VOCS, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs . 

Time % Recovered D-W-L 

Field Parameter Measurements·. 
SPC 

TIME Turbidity (umhos) TEMPD.O PH Purged Volume 
(Oe)(ms/em) (s.u.)(NTU) (mWl) !l% 

Initial 
/;.5"1(,~(,I II.,. cf gallons= 2of'{O l.·l{O"7 rt~ 13 

1 well volume 
/,.(;0O~(t L{.Ol., S' 

2 well volumes 
gallons= 
3 well volumes 
gallons= 

Z·~I I~'lo 1D1.:31 gallons= 

CURRENT WEATHER,(:ONDITIONS: 

Pump Type I Asset #: j) ~Gc.£.vl-{ Water Quality Meter Type I Asset#: I 9-y'3 1 

Notes: (odors, sheens, pumping conditions etc•••) 



SAle 

GROUNDWATER SAMPLE LOG 

Project NUIe: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: _3...a.....__~____ 9/' 1/' 2.Date: 

Well Identification: Mw... /f) I 
~ -Circle the diameter ofwell for ( K ): 2 inches K =0.163; ~ inches K 0.653) 6 inches K ~ 1.469, 8 inches K = 2.6112 

Purge Volume Calculation 

[Total Deptb ( 'l" ~I feet) - Depth to WaterC l 1-. n feet)] = feet of water = 1. fi::. 


lEeet of W.c. x (k) = I q r-~ ~0IlS (I weD vol_e)] x 3 = ~'6F gallons (3 well volumes) 


Purge laformatioB: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
O~OO Date / Time Sampled: tt[IC-tIL C)~ l.. t..:.> 

Purge Rate (gpm): 
o<6\L..Sampled By: ~\-\-

Purge End Time: 

L ,Jry- Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
~ No. of Bottles Collected: 1

Did well purge dry? (YIQ:J: Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Ph, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Time % Recovered D-W-L 

.
FJeld Parameter Measurements·. 

SPC 
TIME Turbidity (umhos) TEMPD.O PH ..D+W: Purged Volume 

(NTU) O'/z)?(mgll) (s.u.)(ms/em) COc) 
Initial 

igallons=- /20l>'fOl 3 11.. ). 7-:JO.f'iro-[d Itt .l 'Z.. 

1 well vol~{"1 - 12 tD'fO, O.lz.. r·¥io~11- If.·n gallons= 

2 well vOlumfs - {Xld-'&' ,{g.20(} ~1:{oCfo "1 S-."i z....O·I\':> gallons= 

3 well volumes 
D,(" , 1. W-t) () ~:r(' - 13 I)'«0D· {~ gallons= 7"·10 

CURRENT WEATHER CONDITIONS: 

Pump Type I Asset #: 5) a;y:;{ c..~ Water Quality Meter Type I Asset#: I <fJ f(} I 

Notes: (odors, sheens, pumping conditions etc ••. ) 
/....> ... ~"" b '-(J ~ 

I 

I 



SAle. 

GROUNDWATERS~LELOG 

Pnjll!l "--t:QDlINS'I11UI'E, WY 

E'NII: Gt I..... Sa 
 ,5 I 

Pa~ By: __!J,K""'-'-___ Date: 

WeD Identifieation: ,....,,,-/ 

Cin:llt6e Ii II ...... for(K}: 2 inches K 0.163; 4 inches K 0.653; 6 inches K 1.469, 8 inches K 2.6112 

Plugt! VollIIfU! Cllkulation '" [T.......{ - fDc:t) - IletJdl to Wsterf :;.y.~ f' feet)] = feet ofwater = 


[Feet ofw..c.. I (k) = pIIoos (I .. yoilUlle)] x 3 = gallons (3 well volumes) 


Project #: 4501020069 

I 

...............: Sampling Information: 

Purge Method: S - , Slul &1 I ZliMPump
t5-. L...,... 

Sample Description: GROUNDWATER 

Purge Start TJJDe: 1*'40 Date I Tirile Sampled: ?/tf!t"L ~/7."''''5
Purge Rare (go): - Sampled By: 13k5 
Purge End Tune: 

Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
No. ofBotiles Collected : f 

Did well purge dry? (YIN): Aualysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs . 

Time % Recovered D-W-L 

.
Field Parameter Measurements-. 

TIME Turbidity 
(NYU) 

D.O 
(mgfI) 

SPC 
(umltos) 
(lIISIem) 

TEMP 
(Oe) 

PH 
(s.u.) 

DTW Purged Volume 

Initial 
gallons= 

1 well volume 
gallons= 
2 well volumes 
gallons= 
3 well volumes 
gallons= 

CURRENT WEATHER CONDITIONS: 


Pump Type I Asset #: Water Quality Meter Type I Asset#: 

Notes: (odors, sheens, pumping conditions etc •••) 



SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project ft.: 4501020069 
Event: Groundwater Sampling 

Purged/Sampled By: _4._____r"ff____ Date: 

[ ·_W..:..:.=e~ll..:::I=-de::.::n::.:tifi~·::.:lca=ti=·o:::..:~::.:~:__,"_w_."",I""'''_''''''''____________---1 

, Circle tbe diameter of well for (K): 2 inches K = 0.163; {41D.ches..Q 0.653~ 6 inches K = 1.469, 8 inches K = 2.6112 

Purge Volume CaJculatWn 

[Total Deptb ( Z"t/tb feet)· Depth to Water C I f· f 0 feet)] = feet"--o=-=f..:.;w:..:::.at:.;.er=-=-----=:f._.-2I(,.~___________I 

[Feet ofw.c. x(k) 5" •3 Z. gallons (1 well volume)l x 3 = IS-· 16 gallons (3 well volumes) 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
09~t Date I Time Sampled: ,j,II;' l. lo~O 

Purge Rate (gpm): O·r Sampled By: &,4-5 
Purge EIld Time: 

lOlL 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): IItt f No. ofBottles Collected: 

Did well purge dry? (YI{fj Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V. pe8tieiees. hePhiei6e!'l, peas. 

Time % Recovered D·W-L 

Field Parameter Measurements-. 
TIME Turbidity 

(NTU) 
D.O 

(mgll) 

SPC 
(umbos) 
(ms/cm) 

TEMP 
ec) 

IPH 
(s.u.) ~ 

Purged Volume 

V73f "q~c; ~'Il.. , .0 tf 'lviV ',1"1 -3 
Initial 
gallons= J 

b'fS-O Ill" I·U\ I -03 'i.O· 'if /'.21 '2.'Z 
1 well volume 
gallons= ~ 

l()fJ~ 1'\.) O.'5'~ 1. 0 :1 ~d. 1.7.. t, 7:' Sz.. 
2 well volumes 
gallons= la 

10r't :ro.~ o . S'"l- l·vtJ 2o.LV '-36 ;.0 
3 well volumes 
gallons= I. 

CURRENT WEATHER CONDIDONS: ~ .."f "O~ 
Pump Type I Asset #: 51 ~/lltfI\A. Water Quality Meter Type I Asset#: (j .. f'Z STfll 

Notes: (odors, sheens, pumping conditions etc •••) 



___ _ 

SAle. 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE. WV 
Event: Groundwater SampliBg 

PurgedJSampled By: __A'f5 

Well Identification: r'""-~-
: 2 inches K = 0.163; 4 inches K 0.653; 6 incbes K 1.469. I incbes K 2.6112 

e Volume Calculation 

=feet of water = ".' 

allons (3 weD volumes 

Purge IIIforDIation: Sampling InforDIation: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 11ft, Date I Time Sampled: ,/I'I/Iz.. /Z 3() 
Purge Rate (gpm): I~ ...L I..,'"" Sampled By: ~) 
Purge End Time: 

It-It> 
Sample Method: Bailer for VOCs. Pump for all others. 

Purged Volume (gallons): -v, No. ofBottles Collected : 

Did well purge dry? (Y!f!j. Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V. pesDl::idilS, herbiei6es; P68&, 

Time % Recovered D-W-L 

.
Field Parameter Measuremeuts·. 

TIME Turbidity 
(NTU) 

D.O 
(mgII) 

SPC 
(umbos) 
(ms/em) 

TEMP 
eel 

PH 
(s.u.) 

MW 
0t2r' 

Purged Volume 

/tf>O .",, 
Z· r' ,·vC 'Z'Z.~ I If)· zt> atJr'" 

Initial 
gaUons= O· t 

flO Y ,'" l., t. /·3' 1.•.'1.. ~r' ,.~'r "(, 
I well volume 
gallons"" () . S' 

I"l-O'T I D If ,.', f.ZL Z'z. S"'l.. ,.",. 1'0 
2 well volumes 
gallons= (). Cf 

11-'0 tOo r.I'O I. , 1 Z1. f' ,..... to ry 18 't 
3 well volumes 
gallons= I·V ... 

CURRENT WEATHER CONDITIONS: )~..." frJ ". 
Pump Type I Asset #: Jt..t')~l 'Water Quality Meter Type / Asset#: V .. rZ 'S?-"'I 

Notes: (odors, sheens,pumping conditions etc •••) 



SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 450 I 020069 
Event: Groundwater Sampling 

PurgedlSampled By: __I1---.'A.;...),,-__ Date: 

Well Identification: IfftJ-If)r 
~ 

Circle the diameter of well for ( K): 2 inches K = 0.163;t1i inches)K = 0.653; 6 inches K 1.469, 8 inches K=2.6112 
~ 

Purge Volume Calculation 

[Total Depth ( J 5 .t{1, feet) - Del!th to Water (' UJ. 0 Y feet)l = feet of water I J. J 'I 

[Feet ofw.c. x (k) = f ·13 gallons Vwell volume)] x 3 = Z('. ZI gallons (3 well volumes) 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: olVZ- Date / Time Sampled: ,J" It". {)9l0 
Purge Rate (gpm): r Sampled By: .IS,I/ 5' 
Purge End Time: 

0'110 Sample Method: Bailer for VOCS, Pump for all others. 

Purged Volume (gallons): l1 No. ofBottles Collected : 

Did well purge dry? (Y@ Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, peAiQilles; heI"kidc:::!( Pefts. 

Time % Recovered D-W-L 

Field Parameter Measurements·. 
TIME Turbidity 

(NTU) 
D.O 

(mg/I) 

SPC 
(umhos) 
(mslem) 

TEMP 
(Oe) 

PH 
(s.o..) ~ 

Purged Volume 

Of'l'f 7q9q 71' I-z. l· 11.., 19. If I,.~ -1(;.0 

Initial 
gallons"" L 

Diff' {, ; I 3·0q '-'1 I l~. J" ". ; z.. - I!..( I 
1 well volume 
gallons= 'f 

D,'O 3\\ b· (,~ J. Tt, /9·31 t.?:1 -/30 
2 well volumes 

gallons= " 

'1'~ 11l1. 0·41 /. frO /'(.10 (,.1.{0 - ,3:r 3 well volumes 

gallons= 2. '" 
CURRENT WEATHER CONDITIONS: ~"...., 'Sbr 

Pump Type I Asset #: SS {fvvv-t t A~ Water Quality Meter Type I Asset#: ,,- f"Z.. S'T?1l 

Notes: (odors, shee1ls,pumpi1lg conditions etc •••) 



SAle 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTITUTE, WV Project #: 450 I 020069 
Event: Groundwater Sampling 

Purged/Sampled By: __13,;..).,..;40____ Date: r;/ 'fir t.. 

"--" 

Well Identification: '"w-/O'/ 

Circle tbe diameter of well for (K): 2 inches K =0.163; ('mche~K 0.653; 6 inches K 1.469, 8 inches K 2.6112 

Purge Volume Calculation 

LTotal De~tb { Zif: 2S" feet! - Del!tb to Water r y, f2 feet}] == feet ofwater = IlL: t '" 

[Feet ofw.c. x (k) = 1·3/ gallons (1 well volume)] x 3 = Z1 J t3 gallons (3 weD volumes) 

I 

Purge Information: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNpWATER 

Purge Start Time: Of rO Date I Time Sampled: ,I,;,z - Df 30 
Purge Rate (gpm): , Sampled By: "5~) 
Purge Erut Time: Oatf Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 2-8' No. of Bottles Collected : 

Did well purge dry? (YI{Jjl Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V,.f88HelftcS, hef8ieislIi, ~1J8. 

Time % Recovered D-W-L 

Field Parameter Measurements-
TIME Turbidity 

(NTU) 
0.0 

(mgll) 

SPC 
(umbos) 
(ms/cm) 

TEMP 
ec) 

PH 
(s.u.) ~ 

Purged Volume 

O~rz... Jl£j S".lI /- '-Ie IBe I L 1-l/ -u, Initial 
gallons= 'Z.. 

"1~' 
"of 

1.:f ( 

flJ8" 

'·t1 

0·9" 

'·3(, 

'·10 

f1.·Yl 

0.31 

t. ? l.

'.TO 

- 27.() 

-1"3 

1 well volume 
gallons= 9 
2 well volumes 
gallons= II 

or'f" ~.v O. 'l<f 
CURRENT WEATHER CONDITIONS: 

1·1.l.. 
.5v..... ~ f t)l'_ 

11 i , {,·1 i-: -/'irO 
3 well volumes 
gaUons= %r 

Pump Type / Asset #: ~$ ~... r I'~ M..,( Water Quality Meter Type / Asset#: {j- $7.. ~T-'l'lJ 

5"(,//,1 /Ie ,tUvNotes: (otkJrs, sheens, pumping conditions etc ••. ) 
GJ Iltcftrtl wI ., II1W11'1" ~ I U1() 



l 

SAle. 

GROUNDWATERS~LE~ 

Project Name: QDI INSTITIITE, WV Project #I: 45010211. 
Event: Groundwater Sampling 

Purged/Sampled By: __,3;;...15~___ 

,..,~.,. .3 
L. 	 Well Ide.tific:atio.: 

Circle the diameter ofweU for (K): 2 inches K = 0.163; 4 inches K =0.653; 6 inches K = 1.469. I iIKhes K = 2.6112 

. n, ~J 
~1II 	 PMrge Volume CtIIcuhltion 

[Total DeptIt ( 111·. V feet) - DepOa to Watft ( /1 9' J feet)l = feet ofwarer = ~ 3} 


[Feet ofw.c. x (It) (;·3'1 gaUoos (1 wea, I I)] x3 {,()'L_ 2allons (3 ... .....-...a) 


hq:It ............: Sampling lIlformatioa: 

Purge Method: Stainless Steel SwlIW'ISibIe Pump s-.pIe Description: GROUNDWATER 

Purge Start Time: 
13~f IlIIe t TIlDe Sampled: 'Tltt/I z.. '\.f l..0 

Purge Rate (gpm): 
""-u)o #IIl L/ .... ", S I'" By: 6;K 

Purge E04 Time: 

I; l('-/ s..pIe Mdbod: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): < No. ofBottles Collected : 

Did well purge dry? (Y®J ADaIysis: 

V<>Cs. SVOCs.. TOIalIlld dmolved metals (As. Ba, Ph, Fe, Mn,¥., I .. ~iotc!J .....-, PeDs. 
Time % Recovered D-W-I. 

Field Pua8eter Measurements: 

nIlE Turbidity 
(NTU) 

D.O 
(..gil) 

SPC 
(....) 
( I TEMP 

N 
ftI 

(s..L) 
-IJTW 
ot:+7 

Purged Volume 

11,0 7719 z. 'i 3 '-'1'/ z,t.,- 'i 3 '1- z. "L I y{ 
Initial 
galIons= 0~ 

13J j ~ L{ I l: ·83 I.l \  llrll f·ll.. ~- 3i 
1 well volume 
gallons= I 

1)3 {, fi, Z \' {). rc /.l 3 l~_lf. 't./¥' I YZI 

2 well volumes 
galIons= I, r 

13'(0 :)~l C l{ lj f. t ; !.~'.J 
- i 

ij. i V I ?:;L 3 well volumes 
gallons= L 

CURllENT WEA TUER CON/lrTltJl'lt$:. 

Pump Type I Asset #: /k¥! ~ IeJ'-h' c:... w...Q-liIy....T.'A:IIJt:J#: :.. . ~ L S?-ill 

NotI!S: (odors, sheens, pumping COJIftia - *-J 



SAle 

GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedlSampled By: q IIC{ l,L.. Date: ~ 

Well Identification: mw-/tJ(, 

~~~~=c~~~=e~d=~=m=e=te~r=~~w~e="~~=o~r~K~)~:~2~~=c=~=s~K~=~0~.1~6=3'L·~4~~=c=~~K~~~~~~=~sK=IA@,8~~K=2~112 
e Volume Calculation 

1· t...\S' feet - feet = feet ofwater 

allons (3 well volumes) 

Parge lafo....tioII: Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
I " :) Date / Time Sampled: If. /, 'i (I L I l. 'Z. S-

Purge Rate (gpm): 
> ,~ ...  Sampled By: ~ \~ 

Pw-ge End Time: V 

11'1'-' 
Sample Method: Bailer for VOCs, Pump for all others. 

Pw-ged Vohnne (gallons): .t...""t.,..- No. ofBottles Collected: f 
Did well purge dry? (Y!f!): Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pc:!tieides;ilabieidai ECBs. 

Tune % Recovered o-W-L 

Field PantRleter Measurements·. 
TIME Tnrbidity 

(NTU) 
D.O 

(mWJ) 

SPC 
(umbos) 
(ms/cm) 

TEMP 
(Oc) 

PH 
(s.a.) 
~ 

oieP 
Purged Volume 

Initial 
gauons= 

1'2.03 4111 LI.Lto t /)7., , t)': Ieee ,~C;: (p 
"<)L 1 well volume 

gallons= 1 

IlO'1 "15'> l' l,.L( 
, .. 00 

I ). --t1 l,. S-0 3(... 
2 well volumes 
gallons= I *-{ 

t~"J '112.. ]. 11 a> (;, )'J I~ ]\,j 
". ~ y .?'1

3 well volumes 
gallons= :<: I 

CURRENT WEATHER CONDITIONS: ~"-'" % 
Pump Type / Asset #: $5 bfvy-q' (1IA\...t... Water Quality Meter Type / Asset#: [t73 I 

Notes: (odors, sheens, pumping conditions etc ••. ) 



GROUNDWATER SAMPLE LOG 


Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

Purged/Sampled By: __b--l::::.t\____ 

Well Identification' IM""-/I/) 

i 

-Circle the diameter of well for ( K ): 2 inches K 0.163; 4 inchesCK = 0.653.0 6 inches K = 1.469, 8 inches K 2.6112 

Purge Volume Cakulation 

i 

'3 '). 41 feet 

1 well volume) x 3 = 

feet 

l. l.o. 

feet ofwater 

allons (3 well volumes 

Purge btfonIatioll: - Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: 
0'13 '-'I Date I Time Sampled: \\.\\'\\'\ \)~, 

Purge Rate (gpm): 
."c. , '\,_ Sampled By: ~~ 

Purge End Time: 

of(Y 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
1.-(... No. ofBottles Collected: + 

Did well purge dry?{¥IN): Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, MIl, 
V, pelliiQidil8, fterhieides; P€lSs. 

Time % Recovered D-W-L 

SPC tJ!l:> I Pn<ged Volume TIME Turbidity D.O (umhos) TEMP PH 
(NTU) (mgll) (ms/cm) (Oc) (s.u.) 

Initial 
Of3("" l'-1 t·1 L O· 'rl{)' 17-0'/ 6·fl 90 gaUons= "l

OY43 Q.3 Z 31 O·~3b r·a-o f3 1 well volume 
11-' 'l.. gallons= ~ 

09S-L ;).. 'I ra,1 {).10o 11·( (' C 'i- 2 t-? 
2 well volumes 
gallons= If 

3 well volumes 
gallons= 

CURRENT WEATHER (:ONDITIONS: Jvyl"'li 7Vv 

Field Parameter Measurements·. 

Pump Type I Asset #: '()) t-ftHvi (C/.,I/vV--- Water Quality Meter Type I Asset#: I~J ( 

Notes: (odors, sheens, pumping conditions etc •••J 



SAle. 

GROUNDWATER SAMPLE LOG 

Project Name: QDI INSTI11JfE. WV Project #: 4501020069 
Event: Groundwater Sa.pIiJI& 

PurgedlSampled By: ts\\ (~AS
I 

Date: 'i' J~ I, ' 

Well Identification: '"""~ If)1 

Circle the diameter of well for ( K): 2 inches K 0.163; Ciinches K = O.6W, 6 inches K = 1.469, 8 inches K = 2.6112 

Purge Volume Calculation 

[Total Depth ( Z-?, 'i(p feet) • Depth to Water (' Ll. 3{" feet)] = feet of water = 

[Feet ofw.c. x (k) = ~ons (1 well yolume)] x 3 = /6. '] }-- OJ gallons (3 weD volumes) 
/I 

...... l:IIfoIwatioll: Sampling Information: 

Purge Method: Stainless SkId Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: ",.!:Z' o "1- • .i" Date I Time Sampled: flu 117.. 0776 
Purge Rate (gpm): 1,, Sampled By: 1*15 
Purge En,d Time: 

6"1-30 

Sample Method: Bailer for VOCs, Pmnp for all others. 

Purged Volume (gallons): + No. ofBottles Collected : 

Did well purge dry?«tIN): \"""-c." ~ 7 <\ .....\L. ........ Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, ~, li8Fhieide." Pe8!1. 

Time % Recovered 
u 

J)..W·L 

Field Parameter Measurements·. 

SPC 


TIME 
 Turbidity (umhos) TEMP PHD.O """l'JT'W" Purged Volume 
(NTU) O~p(mg/l) (ms/em) (s.u.) 

Initial 
ee) 

~.q~ Jt11'1·~Z.(5. "'492.S.~ gallons=5. J.2Qtl" 
1 well volume O)-z.. '-I O,!'1{ V-It., Ilt1.11'Z-y gallons= '-l 
2 well volumes 
gallons= t? 
3 well volumes 
gallons= I'L 

Pi .. =!' 

CURRENT WEATHER CONDITIONS: Sf),t: r-
Pump Type / Asset #: 5S (G~ Water Uality Meter Type / Asset#: l-""''''' 

Notes: (odors, sheens, pumping conditions etc .•.J 



SAle. 

~ • I ,I • ~TERSAMPLE LOG 

Pnjed" 450]020069.......-=....1110&... 

£'t'BII: Q • 7 5 5E e 
Pac ps In .. -,.: ,~/81# 

WeD Identification: ,"""'./"7
I 
I 

I Ordedlre dia..k ••well for (K): 2 inches K - 0.163; 4 inrM J( = 0.653' 'ji inches K 1.469. 8 incbes K - 2.6112 

Purge Volume Cakubltioll 


[ToUt Depth ( 1.1.- "i' feet) - De(!th to Water C (j.G,] feet)] = feet of water = J 7.. y'Y 


~. , '-I Ze..{·S"
[Feet ofW.c. x (k) = ~ (I well volume)l x 3 = gallons (3 wdI volules! 

~ taror.atioa: Sampling Information: 

Purge MeIbod: Stainless S&eeI Submersible Pump Sample Description: GROUNDWATER 

Purge Start Tae: 0+4., Date / Time Sampled: 1/2;/1 f. O£<:,;S-
Purge Rate (gpo): 

Z 'Ie- Sampled By: 8'4-> 
Purge End Tune: J 

o ~vo 
Sample Method: Bailer for VOCs, Pump for all others. 

Purged Volume (gallons): 
1.~ No. ofBottles Collected : 7 

Did well purge dry? (Y r@ /IV 

Tme % Recovered D-W-L 

Analysis: 

VOCs, SVOCs. Total and dissoJved metals (As, Sa, Ph, Fe, Mn, 

V, pesticides, herbicides, PCBs. 

Field Para.eter Measurements·. 
SPC 

11MI: Turbidity D.O (umbos) TEMP PH BTW Purged VohnHI 
(NTU) (mgll) (ms/em) (LL) ute>ee) 

Initial
-~?-S t; S )1... \.t;; galIons=1)".'-4C15 0 '1 tLf~Ol-"f-" 

I well volume z,c I I . I ,...,- (} #\ I 5 .. «.J '1 I "3'1-. 17O ..... ~ galIons= ~ 
o ,,<'£/ 2 well volmnes id l... 11.,I f: '''j '-l.4I b)o 1 <"'i gaUons= l L, 

3 well volumes I r·? )t 11 , l. t.r 0")b· ~/I.Jto. Y'tJ"? ,1' gaUons= 2.--( 

~WEAllID CONDITIONS: &c.\ <;01/ 
Pwnp Type I Asset #: S:i IJv-« l( u<-w.. Water Quality Meter Type I Asset#: I~' I 

7) ......." ... ..j. ~ «A W - 1(' Co "rd"l"..J 

oc I- rt -) """ ~ If ( ......"'" - i iJ? ) 



l 

SAle. 
GROUNDWATERS~LELOG 

Well Identification: ww T- / 

Circle tbe diameter of well for K : 2 inches K 0.163; 4 inches K =0.653; 6 inches K = 1.469, 8 inches K 2.6112 

/' e Volume Calculation 

feet) - feet feet ofwater = 

()-~ 

Project Name: QDI INSTITUTE, WV Project #: 4501020069 
Event: Groundwater Sampling 

PurgedJSampled By: _....:.t1...;;..;;..\di...:;.....___ Date: 

Purge Information: 

,

Sampling Information: 

Purge Method: Stainless Steel Submersible Pump Sample Description: GROUNDWATER 

Purge Start Time: - Date I Time Sampled: fh,0z Orm 
Purge Rate (gpm): 

'" Sampled By: AdJ 
Pwge End Time: - Sample Method: Bailer for VOCs, Pump for all others. 

Pwged Volume (gallons): - No. ofBottles Collected : 

Did well purge dry? (Y/N): - Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mn, 
V, pesticides, herbicides, PCBs. 

Time % Recovered D-W-L 

Field hn..Kter Measurements·. 

TIME Turbidity 
(NTU) 

D.O 
(dtg/I) 

SPC 
(umbos) 
(ms/cm) 

TEMP 
(Oc) 

PH 
(s.u.) 

DTW Purged Volume 

Na 'r7tl'/co1-1. .( t~)a>/Uc,4cf 
Initial 
gallons= 

I 1 well volume 
gallons= 
2 well volumes 
gallons= 
3 well volumes 
gallons= 

CURRENT WEAmER CONDITIONS: 

Pump Type / Asset #: Water Quality Meter Type / Asset#: 

Notes: (odors, sheens, pumping conditions etc •••) {j....o6M l I/{)L :>d-Hfl' ~ ~ iJ14 ~ 
NO /vY~_ 



SAle. 

GROUNDWATER SAMPLE LOG 

Project NUK: QDlINSTIIUTE. WV 
EYalt: GI"MIIChnder 5 U' C 

Well Identification: r","'" z... 

I Circ:IIt lIMe iii III ..... "'{Ie}: 2 inches K 0.163; 4 inches K 0.653; 6 iIdIes K L411i9 _ I iIIdIes K 2.6112 
, ,., 

~ Volume CalcuIatWn 


(T........ ( 24 9$' iccI) - ~toW.ter(· ~(). ," feet)] feet of water = 


[Feet ofw.c.. s (Jl) = tJ·f(..t I!IIIIom (1 wen Y.....)] x 3 = 1.'1. gallons (3 well yolfllMS) 


. 
SPC 

TIME Turbidity D.O (umbos) TEMP PH .IR'\'r Purged Volume 
(NTU) (mgll) (ms/cm) (Oc) (I...) ~12/1 

Initial 
tJ57..0 71'1'1 ()·fa /,16 {3' t.f~ 1·3i 8/ gaUons= 

cil) 4r/ I·'{if I.JY I J. "I f/ ,. 1 7 63 
I well volume 
gallons= 

o CS 31 153 tJ·38 I. Sf, / 1·97 1-,3/ ~"} 
2 well volumes 
gallons= 

C~]f IIJ( d·)) 1·3) /4,157· /0 ~ 
3 well volumes 
gallons= 

....LL.___: Samplia& Iafonnation: 

Purge MeIbod: Stainless Sled SWe. >si»Ie Pump Sample Description: GROUNDWATER 

Purge Start Time: 
~jlr IlI8e I TJIDe Sampled: '!I Z.cJ /1'1~"i~ 

Purge Rate (gpm): 
~ tiPs-pledBy: /3#5 

Purge EDd Tune: '" 
08'-10 

SImple Method: Bailer for VQCs, Pump for all others. 

Purged Volume (gallons): I·r No. ofBottles Collected: 1 
Did well purge dry? (Ytfi): Analysis: 

VOCs, SVOCs. Total and dissolved metals (As, Ba, Pb, Fe, Mo, 
V, pt'sft"ides; Ita"_ s; P€& . 

Time % Recovered D-W-L 

Field Parameter Measurements·. 

ClmltENT WEATHER CONDITIONS: .5l.1nl\'t SO,. 

Pump Type / Asset #: ftns I.-Ik 'Water Quality Meter Type / Asset#: #¥fbt!lt :>,5"11 


Na F ». ~, sheens,pumping conditions etc...) 



 

SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX F 
 

Reconnaissance Photographs 



 

 

 

 

 

 

 

 

 

 

 

 

Photo 1 – Communications tower access road near tower. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2 – ATV trail along power line near communications tower. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 3 – Typical view along communications tower access road. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 4 – Typical view along communications tower access road. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 5 – Typical view along communications tower access road. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 6 – Typical view along communications tower access road. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 7 – Typical of vegetation cover over undeveloped portion of Site. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 8 – Typical of vegetation cover over undeveloped portion of Site. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 9 – Typical of vegetation cover over undeveloped portion of Site. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 10 – Typical of vegetation cover over undeveloped portion of Site. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 11 – Typical of vegetation cover over undeveloped portion of Site. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 12 – Apparent piezometer/monitoring well approximately 1,300’ WNW of northernmost point of 
the Site (not on Site property). 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 13 – Start of ATV trail near west edge of Site, looking south toward Route 25. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 14 – View north along ATV trail near west edge of Site. 

   



 

 

 

 

 

 

 

 

 

 

 

 

Photo 15 – Typical of hillside along ATV trail near west edge of Site. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 16 – Further along ATV trail near west edge of Site. 

 



 

SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX G 
 

MW Well Logs 























 

SAIC Energy, Environment & Infrastructure, LLC 

APPENDIX H 
 

Data Validation Documents 



QDI Institute, WV - Data Validation Summary Report 
 

Summary:  A level III data validation was performed on ten percent of samples reported in six laboratory 

reports for the QDI Institute, WV sampling event.  A total of eight samples (6 soil samples, 2 water 

samples) were reviewed and the analytical quality control/quality assurance performance data 

evaluated and summarized.  The general criteria used to assess the analytical integrity of the data were 

based on an examination of:  case narrative, analytical holding times, sample preservation, method 

calibration, method and project blanks, analytical surrogate recoveries, internal standard performance, 

MS/MSD recoveries and differences, LCS recoveries, and re-analysis and secondary dilution recovery.  A 

summary of the findings is listed below. 

Sample MW-101 (Lab Sample ID 180-13537-2, Report SDG 180-13537) 

 Hexachlorocyclopendadiene result rejected due to low LCS recovery 

 Pesticide results estimated (J) due to low surrogate recovery 

Sample MW-105 (Lab Sample ID 180-13503-5, Report SDG 180-13503) 

 Hexachlorocyclopendadiene result rejected due to low LCS recovery 

Sample TSS-6 (3.8-5.8) (Lab Sample ID 180-13267-5, Report SDG 180-13567) 

 All positive VOC detections estimated (J) due to high surrogate recovery 

 Methyl acetate estimated (J) due to high LCS recovery 

Sample TSS-2 (5-7) (Lab Sample ID 180-13267-21, Report SDG 180-13567) 

 Beta-BHC result estimated (J) due to high percent difference between column results 

Sample WTA-1 (1-2) (Lab Sample ID 180-13334-4, Report SDG 180-13567) 

 Methyl acetate result estimated (UJ) due to high CCV recovery 

The following samples and reports did not have any data issues requiring validation flags: 

 Sample DBA-1 (0-2) (Lab Sample ID 180-13333-7, Report SDG 180-13333) 

 Sample PSA-1 (10-12) (Lab Sample ID 180-13209-3, Report SDG 180-13209) 

 Sample WWTP-2 (Lab Sample ID 180-13209-7, Report SDG 180-13209) 

 



QDI Institute, WV

Data Validation Summary

Field Sample ID Lab Sample ID SDG Parameter Lab Qualifier Validator Qualifer Comments

MW-101 180-13537-2 180-13537 Hexachlorocyclopentadiene U* R Reject due to very low LCS recovery

MW-101 180-13537-2 180-13537 Aldrin U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 alpha-BHC U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 beta-BHC U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 delta-BHC U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 gamma-BHC (Lindane) U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 alpha-Chlordane U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 gamma-Chlordane U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 4,4'-DDD U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 4,4'-DDE U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 4,4'-DDT U* J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Dieldrin U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endosulfan I U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endosulfan II U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endosulfan sulfate U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endrin U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endrin aldehyde U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Endrin ketone U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Heptachlor U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Heptachlor epoxide U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Methoxychlor U J Estimated due to low surrogate recovery

MW-101 180-13537-2 180-13537 Toxaphene U J Estimated due to low surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Methyl acetate J* J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Ethylbenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Styrene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 1,2,4-Trichlorobenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 1,2-Dichlorobenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 1,3-Dichlorobenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 1,4-Dichlorobenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 2-Butanone (MEK) J J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Acetone J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Chlorobenzene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 cis-1.2-Dichloroethene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Isopropylbenzene J Estimated due to high surrogate recovery
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QDI Institute, WV

Data Validation Summary

Field Sample ID Lab Sample ID SDG Parameter Lab Qualifier Validator Qualifer Comments

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Methyl acetate J* J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Trichloroethene J Estimated due to high surrogate recovery

TSS-6 (3.8-5.8) 180-13267-5 180-13267 Xylenes, Total J Estimated due to high surrogate recovery

TSS-2 (5-7) 180-13267-21 180-13267 beta-BHC J
Estimated due to high percent difference between 

columns

MW-105 180-13503-5 180-13503 Hexachlorocyclopentadiene U* R Reject due to very low LCS recovery

WTA-1 (1-2) 180-13334-1 180-13334 Methyl acetate * UJ Estimated due to high CCV recovery

Notes:

J : Associated value estimated

U : not detected at the associated level

UJ : not detected and associated value estimated

* : LCS or LCSD exceeds the control limits

LCS : Laboratory Control Sample

CCV: Continuing Calibration Verification
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QDI Institute, WV - Data Validation Summary Report 
 

Summary:  A level III data validation was performed on ten percent of samples reported in two 

laboratory reports for the QDI Institute, WV sampling event.  A total of two water samples were 

reviewed and the analytical quality control/quality assurance performance data evaluated and 

summarized.  The general criteria used to assess the analytical integrity of the data were based on an 

examination of:  case narrative, analytical holding times, sample preservation, method calibration, 

method and project blanks, analytical surrogate recoveries, internal standard performance, MS/MSD 

recoveries and differences, LCS recoveries, and re-analysis and secondary dilution recovery.  A summary 

of the findings is listed below. 

Sample MW-111 (Lab Sample ID 180-14654-4, Report SDG 180-14654) 

 Dissolved Lead result rejected due to method blank detection 

 Acetone qualified “J” due to CCV %D >25% 

 Bromomethane and Chloroethane qualified “UJ” due to CCV %D >40% 

The following sample and report did not have any data issues requiring validation flags: 

 Sample MW-104 (Lab Sample ID 180-14634-2, Report SDG 180-14634) 

 

Notes: 

J : Associated value estimated 
R : Data rejected 
CCV : Continuing Calibration Verification 
%D : Percent Difference 
U : Not detected at the laboratory reporting limit 



QDI Institute, WV

Data Validation Summary

Field Sample ID Lab Sample ID SDG Parameter Lab Qualifier Validator Qualifer Comments

MW-111 180-14654-4 180-14654 Lead (dissolved) J R Reject due to method blank detection.

MW-111 180-14654-4 180-14654 Acetone J J Estimated due to CCV %D >25%

MW-111 180-14654-4 180-14654 Bromomethane UJ Estimated due to CCV %D >40%

MW-111 180-14654-4 180-14654 Chloroethane * UJ Estimated due to CCV %D >40%

Notes:

J : Associated value estimated

R : Data rejected

* : LCS or LCSD exceeds the control limits

CCV : Continuing Calibration Verification

%D : Percent Difference

U : Not detected at the laboratory reporting limit
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